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TWENTIETH  ANNUAL  REPORT 


TO  THE  RIGHT  HONOURABLE 

LORD  BALFOUR  of   BURLEIGH, 

Hx8  Majesty* a  SecreUvry  for  Scotland, 


Ofpicb  op  Thb  Fishery  Board 

FOR  Scotland, 
Edinburgh,  7th  Aicgust,  1902. 

My  Lord, 

In  continuation  of  our  Twentieth  Annual   Report,  we 
have  the  honour  to  submit — 

PART  III.— SCIENTIFIC  INVESTIGATIONS. 


GENERAL   STATEMENT. 

This  part  of  the  Twentieth  Annual  Report  contains  an  account 
of  the  principal  scientific  investigations  conducted  by  the  Board  in 
1901,  in  connection  with  the  sea  fisheries  of  Scotland,  so  far  as 
they  have  been  completed.  In  the  course  of  the  year  the  researches 
on  the  life-history  and  habits  of  the  food-fishes  were  prosecuted  on 
the  same  general  lines  as  in  previous  years,  partly  at  the  Marine 
Laboratory,  Bay  of  Nigg,  Aberdeen,  partly  by  means  of  the  Garland, 
the  small  steam-yacht  which  was  provided  for  the  trawling 
experiments,  and  partly  by  the  utilisation  of  steam-trawlers  fishing 
from  the  port  of  Aberdeen. 

As  explained  in  previous  Reports,  the  small  size  of  the  Garland 
has  hampered  and  curtailed  the  investigations,  not  only  on  the 
fishing  grounds  offshore,  from  which  the  greater  part  of  the  fish 
supply  is  drawn,  but  also  in  the  Moray  Firth  and  territorial  waters. 
This  disadvantage  has  been  met,  as  far  as  circumstances  permitted, 
by  making  use  of  steam-trawlers  on  various  occasions  throughout 
the  year.  Scientific  work  on  board  vessels  engaged  in  commercial 
fishing  can,  however,  be  conducted  only  under  great  disadvantages, 
and  with  results  much  less  complete  than  when  done  by  an  efficient 
vessel  properly  equipped  for  the  purpose.  When  the  British  part 
of  the  international  scientific  investigation  of  the  North  Sea  has 
been  b^on,  it  will  be  possible  to  carry  on  the  work  referred  to  in 
a  thorough  and  satisfactory  manner. 

The  hatching  operations  at  the  Sea  Fish  Hatchery,  Bay  of  Nigg, 
were  continued  as  in  previous  years,  65,377,000  fertilised  eggs  of 
the  plaice  being  collected  from  the  spawning  pond,  and  51,800,000 
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fry  produced.  In  this  counection  it  may  be  stated  that  the 
Government  of  New  South  Wales  has  decided  to  erect  a  similar 
Marine  Hatchery  for  Colonial  and  European  fishes  at  Port  Hacking, 
near  Sydney,  and  that,  with  the  co-operation  of  the  Department, 
the  experiment  of  introducing  European  food-fishes  and  Crustacea 
to  the  waters  of  the  Colony  is  now  being  made,  the  first  shipment 
of  living  plaice,  soles,  turbot,  brill,  lobsters,  and  crabs  having  been 
despatched  under  suitable  arrangements. 

As  stated  in  last  year's  Eeport,  the  Technical  Education  Com- 
mittee of  the  County  Council  of  Aberdeen  made  a  grant  of  £200 
to  assist  in  providing  tanks  at  the  Marine  Laboratory  on  condition 
that  facilities  were  granted  for  the  instruction  of  fishermen  from 
the  county.  The  first  series  of  demonstrations  to  selected  fishermen 
from  various  parts  of  the  coast  has  now  been  given,  and  it  is 
satisfactory  to  state  that  the  fishermen  showed  an  intelligent 
interest  in  the  instruction  they  received. 


The  Influence  of  Trawling. 


The  results  of  the  trawling  experiments  of  the  Garlaiid,  together 
with  the  various  Tables  embodying  the  observations  in  detail,  and 
the  statistics  of  line-fishing  in  the  Moray  Firth,  are  given  in  a 
separate  Report  (p.  17).  The  experiments  were  made  mostly  in 
the  Firth  of  Clyde  and  Firth  of  Forth.  The  work  was  considerably 
interrupted  by  stormy  weather  and  the  necessity  of  taking  the 
vessel  into  harbour  for  repairs. 

The  hauls  made  in  the  Moray  Firth  were  too  few  to  enable 
a  comparison  of  the  results  to  be  made  with  those  in  previous 
years,  but  the  statistics  showing  the  catches  by  line-fishermen 
within  the  Moray  Firth  indicate  a  considerable  fall  in  the  gross 
quantity  of  fish  caught,  and  a  slight  decrease  in  the  average  catch 
per  shot  of  the  line.  The  quantity  is  the  lowest  since  these 
statistics  began  to  be  collected  in  1894,  as  one  might  expect  from 
the  gradual  decadence  of  line-fishing  on  the  Scottish  coast  generally, 
which  is  referred  to  in  Part  I.  of  the  Annual  Eeport  (p.  xxi.). 

The  quantities  and  the  average  catch  per  shot  are  given  in  the 
following  Table  for  each  of  the  seven  districts  during  the  last  six 
years : — 


District 

1806. 

1897. 

1898. 

1899. 

1900. 

1901. 

Owts. 

Aver- 
agre. 

Cwte. 

Aver- 
agre. 

Owts. 

Aver- 
agre. 

Owts. 

Aver- 
fl«e. 

Cwta. 

Aver- 
age. 

Owts. 

Aver- 
age. 

Wick   .       . 
Lybeter 
Helmsdale  . 
Oromarty    . 
Findhorn    . 
Buckie 
Banff  . 

81,656 
4,241 
18,360 
16,817 
68,621 
67,460 
66,471 

6-40 
2-87 
4-71 
2-61 
4-46 
6*06 
8-82 

44,268 
7,118 
17,148 
14,786 
46,694 
60,067 
61,829 

616 
4-22 
4-98 
2-48 
2-66 
4-77 
8-70 

31,388 
4,438 
18,148 
12,428 
30,770 
41,102 
36,067 

6-49 
3-26 
8*84 
2066 
2*088 
4*24 
2*18 

26,116 
4,309 
12,762 
11,188 
81,825 
34,916 
26,675 

5106 

1*898 

3*85 

1*815 

1-957 

8-367 

2-406 

28,927 
8.468 
10,330 
11,070 
21,724 
22,865 
18,471 

4*536 

1*606 

3*606 

1*839 

2*81 

3*209 

1*834 

28,649 
8,043 
8,927 
9,378 
14,286 
16,263 
11,918 

4*839 
1*966 
3*185 
1*668 
2*016 
3*690 
1-863 

Total  . 

266,916 

4*26 

341,850 

8-83 

169,321 

3*244 

147.776 

2*666 

111,846 

2*600 

92,453 

3*564 
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These  figures  show  how  great  has  been  the  progressive  decUne  in 
recent  years  in  the  quantities  of  fish  taken  by  line  within  the 
closed  waters  of  the  Moray  Firth,  notwithstanding  the  benefits 
accruing  from  the  closure.  The  quantity  landed  last  year  was  the 
lowest  throughout  the  period  of  eight  years  during  which  these 
statistics  have  been  collected,  and  19,392  cwts.  less  than  in  1900. 

In  three  of  the  districts — namely,  Lybster,  Helmsdale,  and 
Banff — all  the  line-caught  fish  landed  were  caught  within  the 
closed  waters.  In  the  other  cases  a  varying  proportion  of  the  line 
fish  landed  was  derived  from  other  areas. 

The  decrease  in  the  quantity  was  shared  by  each  of  the  seven 
districts  except  one — viz.,  Wick — where  there  was  a  slight  increase 
in  the  totaL  The  greatest  decline  in  quantity  was  exhibited  in 
the  three  districts  on  the  south  coast — Banff,  Buckie,  and  Findhom. 

With  respect  to  the  various  kinds  of  fish  taken  by  line  within 
the  closed  area,  the  quantities  and  averages  for  last  year  and  the 
preceding  four  years  are  as  follow : — 


PISH. 

1897. 

1898. 

1899. 

1900. 

190L 

<^-  |tr 

C^«-  1  age. 

Owta. 

Aver« 
age. 

Cwta. 

Aver- 
age. 

Cwts. 

Aver- 
age. 

Cod       .       . 

79,781 

1-26 

I 
56,208  j  1*07 

52,768 

0*95 

38,572 

0779 

82,860 

0-907 

Ling      • 

3,544 

0*066 

2,567 

0*049 

2,888 

0-062 

2,892 

0O65 

8,247 

009 

Torsk    .       . 

25 

- 

43 

— 

82 

- 

18 

^- 

147 

0-004 

Saithe   .       . 

11,761 

018 

14,881 

0*28 

9.888 

0160 

9.126 

0*212 

4.228 

0*12 

Haddock 

12«,081 

2-004 

81,098 

1*554 

63,075 

1-229 

54,887 

1-276 

89,278 

1-08 

WWting 

8,819 

0*052 

1.535 

0*029 

1,828 

0*028 

1,786 

0*04 

1,940 

0-05 

Torbot  - 

16J    - 

18 

- 

60 

- 

4 

- 

9 

- 

Halibut 

707 

0*011 

730 

0*018 

762 

0*018 

-268 

0-006 

676 

002 

Lemon  Sole  - 

14 

- 

1 

- 

6 

- 

4 

- 

11 

- 

•*  Flounder, 
Plaice,  and 
Brill".       . 

8,978 

0*008 

3,435 

0*065 

5,005 

0-09 

4,242 

0*098 

8,689 

010 

Conger  - 

1,538 

0*024 

826 

0*015 

741 

0013 

388 

0007 

519 

0*01 

Skate     .       - 

8,999 

0*063 

3,273 

0062 

8,584 

0*064 

2.509 

0-068 

8,787 

0-10 

Other  kinda  of 
White  Fish- 

6,668 

0*105 

4,574 

0*087 

8,116 

0066 

2,769 

0*064 

2,169 

01)6 

nrt.  ^      1  _  _!•_- 

i.i__    . 

. j_i 

1. _ 

e    i_-  J 

a  _  _i_. 

L        iA^ 

The  decline  in  the  quantity  of  haddocks  was  very  great,  the 
decrease  amounting  last  year  to  15,614  cwts. ;  and  each  year  has 
shown  a  corresponding  fall  compared  with  the  preceding  year. 
In  1895,  the  quantity  caught  by  line  in  the  closed  area  was 
178,370  cwts.  The  decrease  of  the  annual  catch  in  the  seven 
years  is  thus  equal  to  139,097  cwts.  The  catch  of  cod 
was  much  more  steleidy,  the  decline  being  small,  viz.  713  cwts., 
but  in  previous  years  the  quantity  was  very  much  greater.  ling 
showed  an  increase  from  2392  to  3247  cwts.,  and  the  quantity  of 
whiting  was  also  somewhat  greater  than  in  the  preceding  year, 
and  there  was  also  an  increase  in  halibut  and  skate.  The  quantity 
of  "  flounder,  plaice,  and  brill "  was  rather  less,  viz.  3639  cwts.,  as 
against  4242  cwts.  The  quantity  of  turbot  returned  as  caught  by 
Ime  in  the  Moray  Firth  last  year  was  9  cwts.,  as  against  4  cwts.  in 
the  preceding  year,  and  60  cwts.  in  1899  ;  and  there  were  11  cwts. 
of  lemon  soles  as  compared  with  4  cwts. 
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The  statistics  dealing  with  the  number  of  "  shots  "  of  the  line- 
fishing  boats  in  the  Moray  Firth,  or  the  number  of  trips  to  the 
fishing  grounds,  show  that  the  decrease  noted  last  year  has  con- 
tinued. The  number  of  shots  both  of  the  large  and  of  the  small 
boats  diminished  in  1901  compared  with  1900,  the  decrease  being 
marked  in  the  large  or  great-line  boats.  The  figures  for  the  past 
eight  years  are  as  follows : — 


1894       1895 

1896 

.1897 

1898 

1899 

1900 

1901 

Large  Boats, 
Small  Boats, 

7,082 
54,866 

7,710 
50,643 

11,916 
48,346 

14,039 
48,836 

10,330 
41,853 

12,665 
42,808 

6,595 
33,672 

4,197 
31,992 

61,948 

58,353 

60,261 

62,875 

52,183 

55,473 

39,167 

36,189 

In  both  cases  the  numbers  are  much  less  than  in  any  previous 
year.  As  already  indicated,  the  cause  of  this  decay  in  line-fishing 
is  to  be  soug;ht  in  the  general  conditions  of  the  fishing  industry, 
rather  than  in  any  special  conditions  in  the  Moray  Firth,  since  the 
same  change  is  manifested  on  other  parts  of  the  coast. 

The  stations  within  the  closed  waters  of  the  Firth  of  Forth  were 
examined  in  September  1900,  and  in  the  following  March,  April, 
and  July.  The  results  are  of  interest  owing  to  the  interval  which 
has  elapsed  since  this  area  was  closed  to  trawlers,  and  since  the 
stations  were  last  examined.  It  is  desirable  therefore  to  compare 
the  hauls  recently  made  with  those  made  in  corresponding  periods 
of  previous  years,  and  which  were  specially  dealt  with  in  the  Four- 
teenth Annual  Report.  In  that  Report  the  catches  taken  in  the 
ten  years  1886-1895  were  described,  the  ten  years  being  grouped 
into  two  periods  of  five  years  each  for  comparison,  viz.,  1886-1890 
and  1891-1895. 

The  particulars  regarding  the  gross  catches  and  the  proportions 
of  round-fishes  and  flat-fishes  in  the  three  periods  are  as  follow,  the 
totals  including  skates  and  "  other  fishes,"  mostly  inedible. 


Period. 

HauU. 

Plat-fishes. 

Round  Fishes. 

Total. 

No. 

Average 

Vo 

No. 

Average. 

Vo 

No. 

Average. 

lst-1886.1890. 
2iid-189M895. 
3nl-1900-1901. 

65 

106 

26 

8,647 
16,005 
4,078 

1330 
151-0 
156-8 

55-2 
54-4 
65-3 

6,608 
12,702 
1,919 

1017 

119  8 

73-8 

42-2 
43-2 
30-7 

15,659 

29,404 

6,241 

240-9 
277'4 
240-0 
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These  figures  indicate  that  the  average  abundance  of  all  kinds  of 
fish,  taken  together,  in  the  closed  waters,  in  the  months  named, 
was  much  the  same  in  the  period  1886-1890,  as  in  1900-1901, 
while  there  was  an  increase  in  the  second  period.  The  average  for 
flat-fishes  is  greater  in  each  successive  period,  and  greater  in  each 
month  of  the  successive  periods,  with  the  exception  of  September 
in  the  last.  There  is  not  the  same  uniformity  in  the  average  catch 
of  round  fishes,  a  circumstance  due  for  the  most  part  to  the  great 
fluctuations  in  the  numbers  of  haddocks  captured. 

The  statistics  relating  to  the  flat-fishes  show  a  general  uniformity 
in  the  variations,  indicating  a  relative  falling  off  in  the  abundance 
of  plaice  within  the  closed  waters,  and  an  increase  in  the  number 
of  dabs.  The  average  number  of  plaice  caught  per  haul  of  the  net 
in  the  corresponding  months  of  the  three  periods  was  56*4  for  the 
first  period, 51*8  for  the  second,  and  463  for  the  third.  The  per- 
cents^  proportions  of  plaice  among  the  total  flat-fishes  in  the 
three  periods  were  respectively  42*4,  34'3,  and  29'5.  Both  the 
averages  and  the  percentages  therefore  show  a  progressive  decline 
in  the  abundance  of  plaice^  within  the  closed  waters.  The  averages 
and  percentages  of  lemon  soles  are  less  uniform.  The  average  in 
the  first  periSi  was  22,  in  the  second  period  19,  and  in  the  third 
20 ;  showing  therefore  a  decrease  from  the  first  to  the  second,  and 
a  slight  increase  from  the  second  to  the  third.  The  respective 
percentages  were  165, 12*6,  and  127. 

The  corresponding  figures  referring  to  common  dabs  show  an 
increase  from  one  period  to  another,  but  the  increase  from  the 
second  to  the  third  period  is  comparatively  slight.  The  respective 
averages  for  the  three  periods  are  36*5,  52*3,  and  53*8,  and  the  per- 
centages 27  5,  34-6,  and  34*3.  The  averages  and  percentages  of 
long  rough  dabs  show  a  progressive  increase  from  one  period  to 
another.  In  the  first  period  the  average  number  per  haul  of  the 
net  was  16*2,  in  the  second  period  it  was  25*2,  and  in  the  third 
period  33*5  ;  the  corresponding  percentages  being  12*2,  16'7,  and 
21-3 

The  total  number  of  other  flat-fishes  taken  was  too  small  to 
make  their  averages  of  any  value,  viz.,  174  witches,  13  turbot,  8 
brill,  and  283  flounders ;  the  averages  for  the  witches  in  the  three 
periods  were  0*6,  0*9,  and  1*5,  and  for  the  flounders  0'8,  10  and  10. 

The  renewed  investigation  concerning  the  change  in  abundance 
of  the  various  species  within  the  closed  waters  confirms  the  con- 
clusions reached  in  1896  on  this  subject.  It  was  then  stated  that 
"  it  appears  to  be  fairly  well  proved  that  there  has  been  a  diminu- 
tion of  the  more  important  flat-fishes  in  the  closed  waters,  instead 
of  an  increase,  as  was  anticipated,"  and  that,  on  the  other  hand,  the 
numbers  of  common  dabs  and  long  rough  dabs  had  increased,  and 
had  to  a  certain  extent  taken  the  place  of 'the  more  valuable  kinds. 
The  above  figures,  while  they  show  these  changes  between  the  first 
and  the  second  periods,  also  indicate  that  a  balance  has  not  yet 
been  obtained,  but  that  the  decrease  in  plaice  and  the  increase  in 
long  rough  dabs  still  appear  to  continue  within  the  closed  waters. 
The  increase  in  common  dabs,  as  indicated  by  the  recent  hauls,  is 
less  marked,  while  lemon  soles  appear  to  have  rather  increased ; 
and  it  may  be  that  in  the  case  of  these  species  a  balance  has  been, 
or  IB  being  established. 
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With  regard  to  round  fishes  the  averages  do  not  allow  any 
certain  conclusion  to  be  drawn.  The  abundance  of  these  fishes,  as 
tested  by  experimental  fishing,  while  subject  to  the  same  vicissi- 
tudes as  the  flat-fishes,  is  subject  to  others  in  addition,  due  to  their 
shoaling  habits  and  more  erratic  movements.  The  diminution  of 
haddocks,  for  example,  from  an  average  of  74'3  and  a  percentage  of 
62*0  in  the  period  1890-95,  to  an  average  of  3*9  and  a  percentage 
of  5*3  in  the  hauls  in  1900-1,  is  obviously  unassociated  with  the 
closure.  The  only  round  fish  which  shows  a  progressive  increase 
in  both  the  average  and  the  percentage  from  one  period  to  another 
is  the  gurnard,  which  spawns  very  largely  indeed  in  the  Firth  of 
Forth,  and  enters  it  in  summer  for  that  purpose ;  but  there  is  no 
satisfactory  evidence  that  the  closure  has  increased  the  number  of 
round  fishes  generally  within  the  closed  area. 

Experience  shows  that  the  satisfactory  determination  of  the 
question  in  regard  to  roimd  fishes  would  require  more  ample  means 
of  investigation  than  were  available,  because  the  separation  of  the 
fluctuations  due  to  natural  causes  from  any  variation  that  might 
arise  from  the  closure  of  the  waters  to  trawling,  is,  for  the  reasons 
above  stated,  much  more  difficult  than  in  the  case  of  flat-fishes. 
Not  only  did  the  small  size  of  the  "  Garland,"  and  its  comparative 
unseaworthiness,  interfere  with  the  completeness  of  the  observa- 
tions, but  the  small  trawl  used  has  proved  a  most  inefficient 
instrument  for  the  work,  compared  with  the  trawls  used  by  ordinary 
trawlers.  This  inefficiency  of  the  "  Garland  "  in  these  respects  has 
been  pointed  out  in  each  of  the  Annual  Keports  since  1889. 

North  Sea  Investigations. 

In  connection  with  the  question  of  the  impoverishment  of  the 
fishing  grounds  in  the  North  Sea  and  the  relative  abundance 
of  the  food-fishes  in  the  Moray  Firth  and  territorial  waters,  an 
enquiry  has  been  made  by  means  of  steam-trawlers  fishing  from 
the  port  of  Aberdeen,  the  results  of  which  are  embodied  in  a  paper 
in  the  present  Report  by  Dr  T.  Wemyss  Fulton,  the  Scientific 
Superintendent.  Part  of  the  investigation  consisted  in  the 
employment  of  trawlers,  as  a  rule  once  a  month,  for  the  most  part 
in  the  Moray  Firth,  Aberdeen  Bay  and  neighbourhood,  and 
occasionally  offshore,  the  results  of  155  hauls  of  the  otter-trawJ 
being  recorded.  A  number  of  experiments  were  also  made  with 
special  nets  and  large  collections  of  young  fishes  obtained. 

In  addition  to  the  investigations  referred  to,  detailed  statistics 
were  obtained  regarding  the  fish  landed  at  Aberdeen  by  a  con- 
siderable number  of  trawlers.  One  series  shows  the  quantities  of 
the  various  kinds  of  fish  landed  on  each  trip,  or  voyage,  by  six 
steam-trawlers  over  a  period  of  years  ;  in  two  instances  the  period 
comprises  sixteen  years,'  from  1885  to  1900  inclusive,  and  in  the 
other  four  cases  it  comprises  ten  years,  from  1890  to  1900.  The 
quantities  of  fish  landed  in  each  month  and  year  by  these  vessels, 
and  the  number  of  voyages,  are  given  in  a  series  of  Tables  appended. 
It  is  shown  that  in  recent  ye^p,  especially  since  the  use  of  the 
otter-trawl  instead  of  the  beam-trawl,  the  aggregate  catch  has  in 
nearly  all  cases  been  increased.  In  the  four  years  1891-94,  the 
four  steam-trawlers  referred  to  landed  72,409  cwts.  of  fish,  while  in 
the  four  years  1897-1900  they  landed  86,837  cwts.,  or  14,428  cwts. 
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more.  The  increase  was  entirely  in  round  fishes,  the  quantity  of 
flat-fishes  landed  having  diminished.  The  reduction  in  plaice  and 
lemon  soles  was  especially  great ;  but,  on  the  other  hand,  witches 
and  megrims  were  landed  in  increased  quantities,  indicating  that 
the  fishmg  had  been  carried  on  on  very  different  grounds  in  the 
earlier  and  later  years,  and  that  without  information  as  to  tha 
places  where  the  fish  were  caught,  such  statistics  are  of  Uttle  value 
in  connection  with  the  question  of  the  impoverishment  of  fishing 
grounda 

The  second  series  of  statistics  were  designed  to  remedy  this 
defect,  the  places  where  the  fish  were  caught  being  recorded  as  well 
as  the  quantities  and  the  duration  of  the  fishing  operations.  It  is 
shown  that  the  area  of  trawling  has  been  greatly  extended  sine« 
1891,  and  that  new  grounds,  comprising  in  the  North  Sea  the 
region  between  the  fifty-fathom  and  the  one  hundred-fathom  line, 
or  about  30,000  square  miles,  have  been  opened  up  by  the  intro- 
duction of  the  otter-trawl.  Most  of  the  fish  landed  by  trawlers  in 
the  corresponding  period  in  1901  were  obtained  from  these  new 
grounds,  a  circumstance  which  to  a  large  extent  accounts  for  the 
diminution  of  the  quantity  of  plaice  landed  in  recent  years.  Charts 
and  Tables  are  appended  showing  the  areas  in  which  the  fish  were 
caught  by  the  trawlers  about  which  particulars  were  obtained  in 
the  first  three  months  of  1891  and  1901,  and  during  the  whole  of 
1901. 

The  HATCfflNG  and  Rearing  of  Food  Fishes. 

During  the  hatching  season  last  year  operations  were  confined 
to  the  plaice,  of  which,  as  already  mentioned,  65,377,000  fertilised 
eggs  were  collected,  and  51,800,000  plaice  fry  were  obtained.  In 
October  the  stock  of  breeding  fishes  in  the  pond  numbered  625, 
and  it  was  found  that  most  of  the  females  had  well-developed  eggs, 
showing  that  their  condition  in  confinement  from  the  previous 
season  had  been  satisfactory.  In  December  this  stock  was  supple- 
mented by  other  581  fishes,  obtained  from  trawlers,  of  which  a 
number,  as  usual,  subsequently  died.  On  8th  January,  when  all 
the  fishes  were  examined,  there  were  1071  in  the  pond,  and  of  the 
females  560  were  considered  as  likely  to  spawn  normally,  the  other 
240  females  being  uncertain  and  mostly  immature.  The  first 
fertilised  e^s  were  collected  on  12th  January,  although  spawning 
did  not  become  genersd  until  more  than  a  week  later ;  it  continued 
to  increase  for  about  a  month  and  a  half,  and  was  maintained  at  a 
high  level  for  other  five  weeks,  most  eggs  being  obtained  between 
the  end  of  the  first  week  and  the  end  of  the  third  week  in  April. 
The  last  eggs  were  collected  on  2nd  Mav.  Owing  to  cold  weather 
with  frost  and  snow  in  January  and  February^  the  temperature  of 
the  water  was  much  reduced,  and  spawning  on  one  or  two  occasions 
was  interrupted. 

The  conditions  for  the  hatching  of  so  large  a  number  of  eggs 
were  satisfactory,  the  salinity  of  the  water  fidling  below  1027  only 
on  fourteen  out  of  110  days,  and  the  filtration  caused  little  trouble. 

Observations  on  the  Food  of  FiSHEa 

The  observations  contained  in  this  paper  by  Mr.  T.  Scott  refer 
chiefly  to  the  food  of  small  and  immature  fishes,  but  the  food  of 
several  of  the  larger  species  is  also  described.     The  number  of 
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fishes  specially  dealt  with  is  over  2000,  and  represents  56  different 
kinds,  belonging  to  37  genera.  In  the  examination  of  these  fishes 
special  care  was  taken  that  it  should  be  as  exhaustive  as  possible, 
and  the  general  results  brought  out  tend  to  show  that  the  food  of 
small  and  immature  fishes  of  all  kinds  consists  largely  of  minute 
and  young  Crustacea,  and  that  though  young  shell-fishes  and  other 
invertebrates  are  also  sometimes  met  with  in  the  stomachs 
examined,  they  are  usually  much  less  frequently  observed,  and 
therefore,  as  a  food  supply  for  small  fishes,  they  are  not  so 
important.  It  is  also  shown  that  minute  Crustacea  form  the  chief 
constituent  in  the  food  of  the  young  of  many  species,  which  when 
adult  live  mostly  on  other  organisms. 

In  the  preliminary  part  of  the  paper  reference  is  made  to  the 
difiBculty  sometimes  experienced  in  identifying  the  contents  of 
fishes'  stomachs,  especially  if  these  should  consist  of  the  remains  of 
soft-bodied  animals ;  and  in  connection  with  this  it  is  pointed  out 
that  where  the  contents  consist  of  fish  remains,  the  earstones,  if 
present,  from  their  peculiar  form  or  structure  may  sometimes 
be  of  use  in  assisting  to  identify  the  species  to  which  the  remains 
belong. 

The  Cod,  Saithe,  and  Lythb. 

The  paper  contributed  to  the  Eeport  by  Dr.  Williamson  covers 
an  investigation  into  the  structure  of  these  three  species  of  the  cod 
family,  and  is  part  of  a  research  on  the  specific  difierences  of  the 
members  of  the  group. 

A  revision  of  the  species  of  this  family  is  much  to  be  desired ; 
and  as  a  basis  for  a  stable  classification,  and  for  the  fixing  or 
elimination  of  certain  doubtful  species,  the  work  detailed  in  the 
present  Report  was  taken  up.  Three  forms,  viz.,  the  cod,  saithe, 
and  lythe,  are  treated  very  fully.  They  are  compared  with  one 
another  as  to  their  external  characters,  and  also  as  to  the  shape  of 
the  bones  which  go  to  form  the  skeleton  of  the  head. 

The  various  external  characters  which  distinguish  the  species 
from  one  another  are  very  fully  described,  a  series  of  measurements 
being  given ;  while  the  differences  and  resemblances  in  the  bones  of 
the  hesad  are  compared.  The  paper,  which  is  illustrated  by  a  series 
of  plates,  will,  when  completed,  form  a  valuable  memoir  of  the 
group. 


The  Parasites  of  Fishes. 

The  study  of  fish  parasites  is  intimately  associated  with  fishery 
investigations,  and  has,  therefore,  for  the  past  few  years  had  special 
attention  devoted  to  it.  Mr.  T.  Scott  contributes  an  additional 
paper  on  the  subject  to  the  present  Report.  There  is  still  consider- 
able divergence  of  opinion  as  to  whether  these  so-called  parasites 
are  really  injurious  to  fishes  or  not.  Weakly  fish  are  occasionally 
captured,  which  on  examination  are  seen  to  be  infested  with 
parasites,  but  it  is  not  generally  clear  whether  the  emaciated  con- 
dition of  the  fish  is  owing  to  their  presence  or  has  resulted  from 
another  cause,  the  parasites  merely  taking  advantage  of  the  reduced 
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vitality  of  the  fish.  There  are  certainly  instances  in  which 
parasites  appear  to  be  injurious  ;  flat-fishes  for  example,  have  been 
found  to  have  had  their  gills  partially  destroyed  by  the  swarms  of 
young  Caligidse  and  Lemwa  adhering  to  them.  On  the  other  hand 
there  are  numerous  fishes  such  as  cod,  salmon,  halibut,  turbot,  etc., 
seldom  free  from  parasites  of  one  kind  or  another,  though 
apparently  healthy. 

Eighteen  species  of  fish  parasites  are  recorded  in  this  paper, 
sixteen  of  which  belong  to  the  Copepoda  and  two  to  the  Trematoda. 
Five  of  the  copepods  and  one  trematode  are  apparently  new  to 
science,  the  other  trematode  is  new  to  Britain. 


The  Rate  of  Growth  of  Fishes. 

The  results  of  continued  investigations  on  this  subject  are  con- 
tained in  a  paper  by  Dr.  Wemyss  Fulton  in  the  present  Report, 
the  fishes  dealt  with  being  the  plaice,  common  dab,  long  rough  dab, 
haddock,  and  whiting.  It  is  shown  that  the  growth  of  flat-fishes 
is  very  much  slower  than  the  growth  of  round-fishes.  While  a 
young  haddock  for  example,  at  the  end  of  its  first  summer's 
growth  averages  in  length  about  six-and-three-quarter  inches  and 
weighs  nearly  an  ounce-an-a-half,  a  young  plaice  of  corresponding 
age  measures  about  two-and-a-half  inches  and  weighs  about  one- 
twelfth  of  an  ounca  After  the  second  simmier*s  growth  the 
haddock  averages  nearly  eleven  inches  in  length  and  about  six-and- 
three-quarter  ounces  in  weight,  while  a  plaice  of  corresponding  age 
averages  five-and-three-quarter  inches  and  weighs  a  little  over  one 
ounce.  The  differences  in  rate  of  growth  are  correlated  with  the 
change  in  conformation  which  the  flat-fishes  undergo. 

Growth  is  also  shown  to  be  closely  related  to  the  temperature 
of  the  water,  being  accelerated  in  summer  and  retarded  or  arrested 
in  winter  in  inshore  waters;  it  is  slower  but  more  continuous 
in  the  deeper  water  where  the  range  of  seasonal  temperature  is 
much  more  restricted.  Partly  for  this  reason,  and  partly  because 
of  the  later  period  of  spawning,  young  haddocks  taken  in  autumn 
in  the  deep  water  ofi*  the  Shetland  Isles  are  about  two  inches 
smaller,  on  an  average,  than  in  the  inshore  water  at  Aberdeen,  but 
during  the  winter  months  they  make  up  leeway  considerably.  In 
areas  like  the  Firth  of  Forth,  where  the  seasonal  change  of  temper- 
ature is  marked,  the  rate  of  growth  varies  accordingly,  being  rapid 
in  suDuner  and  very  slow  in  winter,  while  yoting  plaice  on  the 
beaches,  subjected  to  the  greatest  extremes  of  temperature,  show 
the  greatest  variation,  growth  ceasing  in  winter. 

The  rate  of  growth  of  one  and  the  same  species  may  vary  also 
according  to  the  locality  and  independently  of  the  temperature. 
Thus  both  the  plaice,  the  common  dab,  and  the  long-rough  dab  grow 
more  slowly  on  the  West  Coast  than  on  the  East  Coast,  and  the 
same  is  true  of  the  plaice  in  the.  south-eastern  part  of  the  North 
Sea,  where  the  water  is  derived  from  the  Channel  The  long  rough 
dab  grows  more  rapidly  in  the  Firth  of  Forth  than  off  Aberdeen; 
still  more  slowly  off  the  Shetlands,  and  slowest  of  all  in  the  Clyde, 
where  a  dwarf  race  exists. 


Digitized  by  VjOOQIC 


16  Pari  IIL — Twentieth  Annual  Report, 

The  size  and  age  at  maturity  of  the  species  mentioned  were 
determined,  the  flat-fishes,  in  relation  to  their  size,  reaching 
maturity  at  a  later  age  than  the  round  fishes,  and  the  males 
becoming  mature  earlier  than  the  females.  The  paper  is  illustrated 
by  a  series  of  plates. 


Thb  Invertebrate  Fauna. 

The  collections  of  Crustacea  made  in  connection  with  the  fishery 
investigations  carried  on  during  the  past  year  have  in  a  number 
of  instances  proved  to  be  of  considerable  interest,  and  are 
described  in  a  paper  by  Mr  T.  Scott.  Several  apparently  un- 
described  species  have  been  obtained  in  these  collections,  while 
others  though  recorded  elsewhere  have  not  previously  been 
obtained  in  Scottish  waters.  The  number  of  the  former  recorded 
in  this  paper  is  ten,  and  it  has  been  found  necessary  to  institute 
new  genera  for  five  of  them,  all  belonging  to  the  Copepoda.  Two 
rare  parasitic  forms  are  described — one  parasitic  on  an  Amphipod 
crustacean  cmd  the  other  on  a  starfish. 

Mr  F.  G.  Pearcey  also  contributes  a  paper  on  the  echinoderms 
of  the  Moray  Firth,  with  Tables  showing  their  distribution  at 
various  parts  of  the  area. 

We  have  the  honour  to  be, 

Your  Lordship's  most  obedient  servants, 

ANGUS   SUTHEKLAND,   Chairman. 

D,   CRAWFOED,  Bepuiy^Chairman, 

D'ARCY  W.  THOMPSON. 

J.  RITCHIE  WELCH. 

W.  R.  DUGUID. 

L.  MILLOY. 

D.  MEARNS. 

WM.  C.  ROBERTSON,  Secretary. 
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SCIENTIFIC    REPORTS. 


I.  REPORT  ON  THE  TRAWLING  EXPERIMENTS  OF  THE 
"GARLAND,"  AND  ON  THE  FISHERY  STATISTICS 
RELATING  THERETO. 

INTRODUCTORY. 

During  last  year  the  trawling  investigations  of  the  "  Garland  "  were 
conducted  in  the  Moray  Firth,  the  Firth  of  Forth,  and  the  Firth  of 
Clyde,  and  a  number  of  special  hauls  were  made  with  the  shrimp-net 
and  with  small-meshed  nets.  The  work  at  each  station  consists  in — 
(I)  trawling  along  a  selected  line  for  a  specified  distance,  determined 
usually  by  cross-bearings,  ail  the  fish  caught  being  enumerated,  measured, 
and  recorded;  (2)  observations  on  the  temperature,  density,  and 
transparency  of  the  water,  on  the  condition  of  the  weather.  <fec. ; 
(3)  collections  of  the  pelagic  organisms  floating  in  the  water.  The 
Tables  relating  to  the  diief  of  these  investigations  will  be  found 
appended  to  this  Report. 

The  fishery  statistics  which  have  been  collected  in  the  districts  of  the 
Moray  Firth  in  connection  with  the  trawling  experiments  there,  and 
which  show  the  quantities  of  the  various  kinds  of  fish  caught  by  line 
fishermen  within  the  closed  waters  in  each  month«of  the  year,  and  for 
the  whole  year,  with  the  respective  averages  per  ''shot''  of  the  lines, 
are  also  appended,  and  are  discussed  below.  These  statistics  were 
coUected  under  the  supervision  of  the  Fishery  Officers  of  the  various 
districts  concerned.  The  trawling  records  were  made  by  Mr.  F.  G. 
Pearcey,  the  naturalist  on  board  the  "  Garland." 

As  in  former  years,  the  work  of  the  "  Garland "  was  frequently 
interrupted  by  stormy  weather,  especially  during  the  winter  and  autumn 
months,  her  small  size  requiring  her  to  lie  up  for  considerable  periods 
in  port.  To  the  detentions  from  this  cause  were  added  those  arising 
from  the  necessity  of  repairs  and  the  annual  overhaul,  after  which  she 
was  ordered  to  proceed  to  the  West  Coast. 

The  insufficiency  of  the  vessel  for  the  work  she  was  intended  to 
perform  has  been  referred  to  in  previous  Reports,  with  respect  not  only 
to  her  unseaworthiness,  but  to  the  ineffectiveness  of  her  small  trawl 
in  catching  fish.  In  this  particular  the  hauls  of  the  commercial 
trawlers  (p.  92)  form  a  striking  contrast. 
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The  Moray  Firth. 

A  number  of  hauls  were  made  in  the  Oromarty  Firth  in  January, 
as  recorded  in  the  Tables,  but  they  were  insufficient  to  enable  a 
comparison  to  be  made  with  former  years.  The  statistics  showing  the 
catches  by  b'ne  fishermen  within  the  Moray  Firth,  given  in  the 
appended  Tables,  indicate  a  considerable  fall  in  the  gross  quantity  of 
fish  caught,  and  a  slight  decrease  in  the  average  catch  per  shot  of  the 
line,  ^e  quantity  is  the  lowest  since  these  statistics  began  to  be 
coUected  in  1894,  as  one  might  expect  from  the  gradual  dec^ence  of 
line-fishing  on  the  Scottish  coast  generally,  which  is  referred  to  in 
Pfeut  I.  of  the  present  Annual  Report  (p.  xxi.). 

The  quantities  and  the  average  catch  per  shot  are  given  in  the 
following  Table  for  each  of  the  seven  diistricts  during  the  last  six 
years: — 


District 

1896. 

1897. 

1896. 

1899. 

1900. 

1901. 

Owta. 

Aver- 
age. 

Owts. 

Aver- 
age. 

Cwte. 

Aver- 
age. 

Cwte. 

Aver- 
age. 

Owta. 

Aver- 
age. 

Owte. 

Aver- 
age. 

Wick,       .       - 
Lybster,  • 
Helmsdale, 
Oromarty, 
Findhorn, 
Buckie,     • 
Banff,       .       - 

Total, 

81,556 
4,241 
18,860 
15,817 
68,521 
57,460 
66,471 

5-40 
2-87 

4-n 

2-61 
4-46 
5*05 
3-82 

44.258 
7,118 
17,148 
14,786 
46,694 
50,067 
61,829 

616 
4-22 
4-fl8 
2-48 
2-66 
4-77 
8*70 

81,888 
4.438 
18,148 
12,428 
30.770 
41,102 
86,057 

6*49 

8*26 

8-84 

2065 

2-088 

4*24 

213 

26,116 
4,809 
12,752 
11,183 
81,825 
84,915 
26,675 

5106 

1-898 

8*86 

1*815 

1-957 

8*857 

2-406 

23,937 
3.468 
10,880 
11,070 
21,724 
23,855 
18,471 

4*585 
1*606 
3*606 
1*839 

2*3r- 

3*209 
1*834 

28,649 
8,048 
8,927 
9,378 
14,286 
16,*i62 
11,918 

4*339 
1*966 
3*185 
1*663 
2-016 
9*690 
1*863 

266,916 

4-26 

241,860 

8*88 

169,321 

8*244 

147,775 

2*666  |lll,845 

2*600 

92,458 

3*554 

These  figures  show  how  great  has  been  the  progressive  decline  in 
recent  years  in  the  quantities  of  fish  taken  by  line  within  the  closed 
waters  of  the  Moray  Firth,  notwithstanding  the  benefits  accruing  from 
the  closure.  The  quantity  landed  last  year  was  the  lowest  throughout 
the  period  of  eight  years  during  which  these  statistics  have  been 
collected,  and  19,392  cwts.  less  than  in  1890.  The  average  take  per 
"shot''  has  also  diminished  as  well  as  the  totals,  as  the  following 
figures  show : — 


Total. 

1894 

1895 

1896 

1897 

1898 

1899 

1900 

1901 

Quantity,     - 
Average, 

218,494 
306 

258,589 
4-43 

256,916 
4-26 

241,350 
3-83 

169,321 
3-25 

147,775 
2*66 

111,845 
2-60 

92,453 
2-55 

In  three  of  the  districts — namely,  Lybster,  Helmsdale,  and  Banff- 
all  the  line-caught  fish  landed  were  caught  within  the  closed  waters. 
In  the  other  cases  a  varying  proportion  of  the  line  fish  landed  was 
denved  from  other  areas. 

The  decrease  in  the  quantity  was  shared  by  each  of  the  seven  districts 
except  one — viz.,  Wick — where  there  was  a  slight  increase  in  the  total — 
from  23,927  cwts.  to  28,649  cwts.  The  average  per  shot  was,  however, 
a  little  less,  4*34,  compared  with  4*53  in  1900.  The  greatest  decline  in 
quantity  was  exhibited  in  the  three  districts  on  the  South  Coast — Banff, 
Buckie,  and  Findhorn.  The  quantity  of  fish  caught  by  line  in  the 
Moray  Firth  and  landed  in  the  Banff  district  last  year  was  11,918  cwts., 
as  against  18,471  cwts.  in  1900,  and  26,675  cwts.  in  1899 ;  in  1895  the 
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corresponding  quantity  was  76,491  cwts.  In  Buckie  district  the  total 
fell  from  22,855  cwts.  in  1900  to  16,252  cwts.  in  1901 ;  in  1899  it  was 
34,915  cwts.  and  in  1896  57,450  cwts.  In  Findhorn  district  the 
quantity  in  1891  was  14,286  cwts.,  as  against  21,724  cwts.  in  the 
pi-evious  year,  and  68,761  cwts.  in  1895.  The  average  catch  per  "  shot " 
increased  slightly  in  Lybster  and  Banff  districts,  and  diminidied  in  the 
other  districts. 

In  connection  with  this  rapid  decline  in  the  quantity  of  fish  caught 
by  line  in  the  closed  waters  of  the  Moray  Firth — amounting  to  164,463 
cwts.  in  the  course  of  six  years — it  would  be  of  interest  to  determine 
the  quantity  caught  by  foreign  trawlers  frequenting  the  Firth.  On 
this  point,  however,  information  is  defective.  In  the  course  of  the  year 
twenty-six  different  foreign  trawlers  were  observed  by  the  cruisers 
fishing  at  one  time  or  another  within  the  Moray  Firth — viz.,  13  under 
the  Norwegian  flag,  3  Danish,  3  Icelandic,  2  Dutch,  3  Belgian,  and 
2  German.  Many  of  these,  as,  for  example,  the  German  vessels,  were 
there  for  a  few  daja  only,  but  most  of  the  Norwegian  trawlers  appear 
to  fish  in  the  Moray  Firth  with  regularity.  According  to  the  returns, 
the  quantity  of  fish  landed  by  the  foreign  trawlers  at  Grimsby  and 
Hull,  after  they  had  been  observed  fishing  in  the  Moray  Firth,  amounted 
to  a  little  over  7,000  cwts.  No  doubt  fish  caught  there  were  also 
landed  sometimes  at  foreign  ports,  but,  on  the  other  hand,  a  proportion 
of  the  fish  landed  at  Grimsby  and  Hull  may  have  been  taken  elsewhere 
than  in  the  Moray  Firth.  The  quantity,  it  will  be  observed,  bears  a 
very  small  proportion  to  the  shortage  in  line-caught  fish. 

With  respect  to  the  various  kinds  of  fish  taken  by  line  within  the 
closed  area,  the  quantities  and  averages  for  last  year  and  the  preceding 
four  years  are  as  follow : — 


FISH. 

1897. 

189a 

1899. 

1900. 

1901. 

CwtB. 

Aver- 
age. 

Cwte. 

Aver- 
age. 

Owte. 

Aver- 
a«e. 

Owts. 

Aver- 
age. 

Owte. 

Aver- 
age. 

Ood                -        - 

Ling       '       -        - 

Torek     • 

Saithe    •       •       - 

Haddock        -       . 

Whituig 

Turbot  -       -       . 

Halibot- 

Lemon  Sole   • 

"Flounder.  Plaice, 

•ndBriU" 
Ganger  - 
Skate     • 
other  kinds  • 

79,781 

8,644 

26 

11,761 

128,031 

3,319 

16 

707 

14 

3.978 
1,633 
3,999 
6.66S 

1-26 
0-056 

008 
2-004 
0-062 

0-011 

0-063 
0-024 
0-068 
0-106 

66,208 

2,667 

48 

14,881 

81,098 

1,686 

13 

730 

1 

3,426 

826 

3,278 

4,674 

107 
0-049 

0^ 
1-664 
0-029 

0-018 

0066 
0-016 
0-062 
0-087 

62.768 

2,883 

82 

9,888 

68,076 

1,328 

60 

762 

6 

6,006 

741 

8,684 

8,116 

0-95 
0-062 

0-169 
1-229 
0-028 

0-018 

0-09 
0-018 
0-064 
0-066 

83,572 

2,892 

18 

9,126 

64,887 

1,786 

4 

263 

4 

4,242 

383 

2,609 

2,769 

0*779 
0-066 

0-212 
1-276 
0-04 

0^ 

0-098 
0-007 
0-068 
0-064 

32,869 

8,247 

147 

'4,228 

89,378 

1,940 

9 

676 

11 

3,689 

619 

3,787 

2,169 

0-907 

0-09 

0-004 

01« 

1-08 

0-06 

0^2 

0-10 
0-014 
010 
0-06 

The  decline  in  thp  quantity  of  haddocks  is  very  great,  the  decrease 
amounting  last  year  to  15,614  cwts. ;  and  each  year  has  shown  a  corres- 
ponding fall  compared  with  the  preceding  year.  In  1895,  the  quantity 
caught  by  line  in  the  closed  area  waa  178,370  cwts.,  in  1894  it  was 
156,703  cwts.,  and  in  1897  126,031  cwts.  The  decrease  of  the  annual 
catch  in  the  seven  years  is  thus  equal  to  139,097  cwts.  The  catch  of 
cod  was  much  more  steady,  the  decline  being  small,  viz.  713  cwts.,  but 
in  previous  years  the  quantity  was  very  much  greater,  e,g,  79,731  cwts. 
in  1897.  lang  showed  an  increase  from  2392  to  3247  cwts.,  and  the 
quantity  of  whiting  was  also  somewhat  greater  than  in  the  preceding 
year,  and  there  was  also  an  increase  in  halibut  and  skate.  The  quantity 
of  "  flounder,  plaice,  and  brill "  was  rather  less,  viz.  3639  cwts.,  as 
against  4242  cwts.,  but  the  average  catch  per  shot  was  somewhat  higher, 
viz.,  0*1,  compaiM  with  009.       The  average  per  shot  was  also  rather 
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higher  for  cx)d,  ling,  and  whiting,  and  less  for  haddock  and  saithe.  The 
quantity  of  turbot  returned  as  caught  by  line  in  the  Moray  Firth  last 
year  was  9  cwts.,  as  against  4  cwts.  in  the  preceding  year,  and  60  cwts. 
in  1 899 ;  and  there  were  1 1  cwts.  of  lemon  soles  as  compared  with  4 
cwts. 

The  statistics  dealing  with  the  number  of  '^  shots  "  of  the  line-fishing 
boats  in  the  Moray  Firth,  or  the  number  of  trips  to  the  fishing  grounds, 
show  that  the  decrease  noted  last  year  has  continued.  The  number  of 
shots  both  of  the  large  and  the  small  boats  diminished  in  1901  compared 
with  1900,  the  decrease  being  marked  in  the  large  or  great-line  boats. 
The  figures  for  the  past  eight  years  are  as  follows  : — 


1894 

1895 

1896 

1897 

1898 

1899 

1900 

1901 

Large  Boats, 
Small  Boats, 

7,082 
54,866 

7,710 
50,643 

11,915 
48,346 

14,039    10,330 
48.  36    41,853 

12,665 

42,808 

5,595 
33,672 

4,197 
31,992 

61,948 

58,363 

60,261 

62,875    52,183 

55.473 

39,167 

36,189 

In  both  cases  the  numbers  are  much  less  than  in  any  previous  year. 
As  already  indicated,  the  cause  of  this  decay  in  line-fishing  is  to  be 
sought  in  the  general  conditions  of  the  fishing  industry,  raiher  than  in 
any  special  conditions  in  the  Moray  Firth,  since  the  same  change  is 
manifested  on  other  parts  of  the  coast. 

The  detailed  statistics  for  each  of  the  districts  are  as  follows : — 


Year. 

Wick. 

Lybster. 

Helmsdale. 

Cron 

larty. 

Findhorn. 

Buckie. 

Banff. 

6 

3 

^ 

S 

1 

€ 

t 

§ 

d 

i 

2 

a 

'* 

h 

CO 

& 

^ 

^ 

i 

^ 

3 

1 

a 

^ 

5 

^ 

1894 

896 

7,295 

22 

876 

199 

4,288 

83 

6,871 

8,132 

10,544 

2,422 

9,104 

828 

15,888 

1895 

1,W8 

4,155 

90 

965 

366 

3,614 

12 

6,561 

2,063 

11.481 

1,929 

8.907 

1,107 

14,980 

1896 

2,774 

8,068 

208 

1,266 

363 

3,685 

13 

6,078 

3,772 

10,450 

2,935 

8,420 

1,850 

15,534 

1897 

8,911 

3,266 

264 

1,440 

466 

3,010 

3 

5,918 

4,738 

12,810 

2,537 

7,943 

2,120 

14,449 

1898 

1,918 

2,846 

148 

1,211 

448 

2,971 

2 

6,015 

4,148 

10,577 

1,958 

7,727 

1,708 

10,506 

1899 

1,865 

8,249 

1,982 

1,149 

882 

2,930 

61 

6,146 

5,377 

10,883 

1,940 

8,476 

1,108 

9,975 

1100 

1,524 

8,751 

1,568 

766 

246 

2,563 

_ 

6,019 

1,123 

8,279 

707 

6,441 

482 

9.628 

1901 

1,192 

5,410 

678 

883 

857  !  2,445  1 

1 

5,672 

646 

6,538 

1,096 

4,945 

332 

6.099 

In  all  the  districts,  except  Helmsdale,  Cromarty,  and  Buckie,  the 
number  of  shots  of  the  large  boats  decreased,  the  decrease  being  greatest 
in  Findhorn  district.  The  number  of  shots  of  the  small  boats  declined 
in  the  districts  of  Helmsdale,  Cromarty,  Findhorn,  Buckie,  and  Banff, 
especially  in  the  three  latter,  and  increased  in  the  districts  of  Wick  and 
Lybster. 

Firth  of  Forth. 

The  stations  within  the  closed  waters  of  the  Firth  of  Forth  were 
examined  in  September  1900,  and  in  the  following  March,  April,  and 
July.  The  results  are  of  interest  owing  to  the  interval  which  has 
elapsed  since  this  area  was  closed  to  trawlers,  and  since  the  stations 
were  last  examined.  It  is  desirable  therefore  to  compare  the  hauls 
recently  made  with  those  made  in  corresponding  pericxis  of  previous 
years,  and  which  were  specially  dealt  with  in  the  Fourteenth  Annual 
Report.*  In  that  Report  the  catches  taken  in  the  ten  years  1886- 
1895  were  described,  the  ten  years  being  grouped  into  two  periods  of 
five  years  each  for  comparison,  viz.  1886-1890  and  1891-1895. 

*  Part  III.,  p.  128, 
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The  hauls  in  Septonber  1900  were  made  at  Stations  I. — ^V.,  and  the 
total  number  of  fishes  of  all  kinds  caught  was  1220,  the  average  per 
haul  being  thus  244.  The  number  of  flat-fishes  taken  was  654,  with  an 
average  of  130*8,  and  the  number  of  round  fishes  544,  with  an  average 
per  haul  of  108*8.  In  September  of  the  first  period— 1886-1890— fifteen 
hauls  were  made  at  these  stations  and  5452  fishes  were  caught,  the 
average  per  haul  being  363*5.  The  number  of  flat-fishes  was  3178,  with 
an  average  of  211*9,  and  the  number  of  round  fishes  2172,  the  average 
being  144*8.  In  the  second  period — 1891-1895 — the  number  of  hauls  at 
the  same  stations  was  twenty-four,  9272  fishes  being  taken,  or  an 
average  of  386*3  per  haul.  The  flat-fishes  numbered  5181,  the  average 
being  215*9,  and  the  round  fishes  3948,  with  an  average  of  164*5.  In 
the  hauls  in  September  1900,  1220  fishes  were  taken,  the  average  being 
244.  Flat-fishes  numbered  654,  with  an  average  of  130*8  per  haul,  and 
round  fishes  544,  with  an  average  of  108*8. 

In  March,  in  the  first  period,  1362  fishes  were  taken  in  the  fourteen 
hauls,  the  average  being  97*3.  Flat-fishes  numbered  906,  the  average 
per  haul  being  64*7,  and  rovmd  fishes  378,  with  an  average  of  27.  In 
the  twenty-six  hauls  in  the  second  period  3456  fishes  were  taken,  the 
general  average  being  132*9.  The  number  of  flat-fishes  was  2331,  and 
the  average  89*6,  the  number  of  round  fishes  being  963  and  the  average 
37.  In  the  seven  hauls  in  1901  the  number  of  fishes  taken  was  970, 
flat-fishes  numbering  694  and  round  fishes  217,  the  respective  averages 
per  haul  being  138*6,  99*1,  and  31*0. 


Period. 

B&\\h. 

Flat-hahes. 

Round  Fishes. 

Total.* 

No. 

Average 

7o 

No. 

Average 

7o 

No. 

Average 

lst-1886-1890. 
Septemoer 
March 
April 
July 

15 
14 
21 
15 

8,178 

906 

2.054 

2,509 

211-9 
64-7 
97-8 

167  3 

58-8 
66-5 
66-6 
43-5 

2,172 
378 
931 

3,127 

144*8 
27-0 
44-8 

208-5 

39-8 
27-8 
30-2 
54-3 

5,452 
1,362 
3,082 
5,763 

863-5 

97-3 

146-8 

384-2 

Total 

65 

8,647 

1880 

55-2 

6,608 

101-7 

422 

15,659 

240-9 

•>nd-189M895. 
September 
March 
April 
July 

24 
26 
28 
28 

5,181 
2.331 
3,073 
5,420 

215-9 

89-6 

109-7 

193  6 

55*9 
67-4 
61-4 
46-4 

3,948 

963 

1,740 

6,051 

164-5 
37  0 
621 

216  1 

42-6 
27-9 
34-7 
51-9 

9,272 

3,456 

5,006 

11,670 

386-3 
1329 
178-8 
4168 

Total 

106 

16,005 

151-0 

54-4 

12,702 

119f 

43-2 

29,404 

277*4 

3rd— 1900-1901. 
September 
March 
April 
July 

5 
7 
7 
7 

654 

694 

1,199 

1,681 

130-8 

991 

171*8 

218-7 

53-6 
71*5 
65-7 
68-8 

544 
217 
548 
615 

108-8 
81-0 
77-6 
87-9 

44-6 
22-4 
29-7 
27-6 

1.220 

970 

1,826 

2,226 

244 
138-6 
260-9 
817-9 

Total 

26 

4,078 

156-8 

65-3 

1,919 

78-8 

307 

6,241 

240-0 

*  Including  skates  and  "  other  fish.' 
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In  April  in  the  first  period  twenty-one  hauls  yielded  3082  fishes,  the 
average  per  haul  being  146*8.  The  number  of  flat-fishes  was  2054,  and 
the  average  97*8 ;  the  number  of  round  fishes  was  931,  and  the  average 
44*3.  In  the  twenty-eight  hauls  in  the  second  period  5006  fishes  were 
caught,  giving  an  aveiBge  of  178*8.  Flat-fishes,  numbering  3073,  gave 
an  average  of  109*7,  and  round  fishes,  numbering  1740,  averaged  62*1 
per  haul.  In  the  seven  hauls  in  1901, 1826  fishes  were  secured,  with  an 
average  of  260*9  per  haul.  The  number  of  flat-fishes  was  1199,  and  the 
average  171*3,  and  the  number  of  round  fishes  543,  the  average  being 
77*6. 

In  July  in  the  first  period  5763  fishes  were  captm*ed  in  the  fifteen 
hauls,  the  average  being  384*2.  The  flat-fishes  numbered  2509,  the 
average  per  haul  being  167*3  ;  round  fishes  numbered  3127,  with  an 
average  of  208*5.  In  the  twenty-eight  hauls  in  the  second  period  11,670 
fishes  were  taken,  and  the  avei*age  per  haul  was  416*8.  Flat-fishes, 
numbering  5420,  gave  an  average  of  1936,  and  round  fishes,  which 
numbered  6051,  showed  an  average  per  haul  of  216*1.  In  the  seven 
hauls  in  1901  the  number  of  fishes  caught  was  2225,  the  average  being 
317*9.  The  number  of  flat-fishes  was  1531,  with  an  average  of  218*7, 
and  the  number  of  round  fishes  615,  with  an  average  of  87*9. 

Taking  all  the  corresponding  months  in  the  three  periods,  the  number 
of  fishes  taken  in  the  65  hauls  in  the  first  period  was  15,659^  the 
average  being  240*7,  In  the  106  hauls  in  the  second  period  the 
number  captured  was  29,404,  and  the  average  277*4.  In  the  26  hauls 
in  the  third  period  the  total  was  6,241,  and  the  average  per  haul  240*0. 
In  the  first  period  8647  flat-fishes,  with  an  average  of  133  0,  and  6608 
round  fishes,  with  an  average  of  101*7,  were  taken.  In  the  second 
period  the  flat-fishes  numbered  16,005,  the  average  per  haul  being 
151*0,  and  the  round  fishes  numbered  12,702,  with  an  average  of  1198. 
In  the  third  period  4078  flat-fishes  were  taken,  the  average  being 
156*8,  and  1919  round  fishes,  with  an  average  of  73*8. 

These  figures  indicate  that  the  average  abundance  of  all  kinds  of  fish, 
taken  together,  in  the  closed  waters,  in  the  months  named,  was  much 
the  same  in  the  period  1886-1890,  as  in  1900-1901,  while  there  was  an 
increase  in  the  second  period.  The  average  for  flat-fishes  is  greater  in 
each  successive  period,  and  greater  in  each  month  of  the  successive 
periods,  with  the  exception  of  September  in  the  last.  There  is  not  the 
same  uniformity  in  the  average  catch  of  round  fishes,  a  circumstance 
due,  as  we  shall  see,  for  the  most  part  to  the  great  fluctuations  in  the 
numbers  of  haddocks  captured. 

Flat-fishes. 
Turning  to  the  consideration  of  the  various  species  of  flat-fishes  in  the 
three  periods,  it  will  be  found  that  the  averages  in  certain  cases  show 
considerable  uniformity  of  variation,  indicating  a  general  falling-off*  in 
the  abundance  of  plaice  and  lemon  soles  within  the  closed  waters,  and 
an  increase  in  the  number  of  dabs.  The  particulars  are  set  forth  in 
the  accompanying  Table.  In  September  in  the  first  period  the  average 
for  plaice  was  85*7  per  haul ;  in  the  second  period  it  was  63*2  ;  and  in 
1890,  38*6.  In  March  in  the  first  period  it  was  32*6 ;  in  the  second, 
36*8  :  and  in  the  third,  28*1.  In  April  in  the  first  period  it  was  44*0  ; 
in  the  second,  41 '9 ;  and  in  the  third,  46*7.  In  July  in  the  first  period 
it  was  66*4 ;  in  the  second,  65*9 ;  and  in  the  third,  69*4.  The  averages 
for  all  the  months  combined  in  each  of  the  three  periods  are, 
respectively,  56*4  for  the  first,  51*8  for  the  second,  and  46*3  for  the 
third,  thus  showing  a  progressive  decline.  In  the  first  period  no  hauls 
were  made  in  March  and  July  of  the  most  productive  year,  viz.  1887, 
or  in  1888,  which  was  less  productive     In  1887  the  average  for  June 
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was  88*9,  and  for  August,  100-1 ;  in  1888  the  averages  were,  33-6  for 
June,  and  111*3  for  August.  If  the  mean  of  these  were  taken  as 
representing  an  approximate  average  in  the  intermediate  month,  July, 
such  averages  would  he  94*5  for  1887,  and  72*4  for  1888,  and  the 
average  of  Uie  43  hauls  for  the  month  would  he  77*5. 

The  percentage  of  plaice  among  the  total  flat-fishes  taken  in  each 
month  shows  the  same  change,  with  more  uniformity,  as  might  he 
expected.  In  the  three  periods  the  respective  percentages  are — for 
September,  405,  29-5,  and  295;  for  March,  50*4,  411,  and  28-4;  for 
April,  45-0,  382,  and  27*3  ;  and  for  July,  397,  34-1,  and  31-7.  In  each 
case,  without  any  exception,  the  later  period  furnished  the  lower 
percentage,  and  the  earliest  period  the  highest.  The  percentage 
proportion  of  plaice  among  the  total  flat-fishes  for  the  various  months 
combined  in  each  of  the  periods  \a  42*4,  34*3,  and  29*5,  showing  the 
same  variation — viz.,  successive  diminution — as  with  the  average  per 
haul.  The  average  indicates  a  decrease  from  the  first  to  the  last  of  10*1 
plaice  per  haul,  and  the  percentage,  in  the  same  interval,  a  decrease  of 
12*9  plaice  per  cent,  of  the  total  flat-fishes.  A  diminished  percentage  of 
one  species  might,  of  course,  exist  along  with  an  actual  increase  in  its 
numbers  (or  average  per  haul),  provided  other  species  in  the  group  are 
present  in  larger  ratio— and  vice  versa ;  but  when  it  exists  along  with  a 
decreased  average,  it  is  evidence  that  the  species  has  actually,  as  well  as 
relatively,  become  reduced  in  numbers. 

The  averages  and  percentages  of  lemon  soles  are  much  less  uniform. 
The  averages  in  the  three  periods  are — for  September,  44*6,  27*1,  10  ; 
for  March,  4*6,  6*1,  5*1;  for  April,  18*5,  14*6,  213;   for  July,   20*7, 


Period. 

i 

S 

II 

% 

III 

1 

1 

n 

Total. 

September, 

15 

No, 

1,286 

669 

21 

884 

318 

— 

— 

— 

3,178 

Ist 

1886-90,, 

Avg, 

85*7 

44»6 

1*4 

58-9 

21*2 

, 

, 

211-9 

2nd- 

7o 

40-5 

ni) 

0-7 

f7'8 

lOi) 

• 

• 

24 

No, 

1,518 

651 

16 

2,146 

844 

4 

1 

1 

5,181 

1891-95 

Avg, 

63*2 

27*1 

0-7 

89-5 

36*2 

0*2 

, 

, 

215*9 

1890. 

7o 

t9'6 

li-e 

OS 

41-4 

i6'i 

• 

• 

• 

• 

5 

No. 

193 

50 

219 

191 

1 

• 

• 

654 

Avg. 

88*6 

10 

438 

38-2 

0  2 

, 

, 

130*8 

7o 

99^5 

7-7 

SS*5 

i9't 

• 

• 

• 

• 

'           1 
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Period. 

i 

5 

2 
1 

1^ 

\i 

Long 
Rough 
Dabs. 

1 

-J 

Total 

March, 
1st.- 
1886-90. 

2nd.— 
1890-95. 

1901. 

14 

No. 

457 

62 

13 

155 

188 

28 

3 

• 

906 

Avg. 

*7c 

32-6 
50'4 

4-6 

6-^ 

1-0 
1'4 

IM 
17-1 

13-4 

20-7 

2-0 
3-1 

0-2 
0-3 

64.7 

26 

No. 

957 

159 

38 

506 

583 

85 

• 

4 

2,331 

ATg. 

7c 

86-8 
4V1 

6-1 
G'8 

1-5 
1-6 

19«4 
tl^7 

22-4 
25-0 

3-3 

0-2 

89-6 

7 

No. 

197 

36 

28 

275 

134 

24 

* 

694 

Avg. 

7o 

28-1 
28-4 

5-1 
5S 

4-0 
4-0 

39-3 

19-1 

i5-J 

3-4 

3-6 

' 

991 

April, 
Ist.- 
1886-90. 

2nd.- 
1891-95. 

1901. 

21 

No. 

925 

389 

9 

428 

260 

41 

2 

2,054 

Avg. 

7. 

44-0 
45-0 

18-5 
18-9 

0-4 
0-4 

20-4 

20-8 

12-4 

120 

1-9 
02 

0-1 

97-8 

28 

No. 

1,174 

408 

20 

856 

536 

78 

1 

3,073 

Avg. 

7c 

41-9 

38'Z 

14-6 
13-3 

0-7 
0-7 

30-6 

27-8 

191 

2-8 
^•5 

. 

1097 

7 

No. 

327 

149 

6 

428 

278 

10 

1 

1,199 

Avg, 

7o 

467 
^'3 

21-8 
12-4 

0-9 
0-5 

611 
36-5 

397 
23-2 

1-4 
0-9 

0-1 

171-3 

July, 
Ist.— 
1886-90. 

15 

No, 

996 

811 

911 

287 

'       3 

1 

• 

2,509 

Avg, 

7o 

66-4 
30-7 

20-7 
W4 

607 
36-3 

19-1 
11-4 

0-2 

01 

• 

167-3 

' 

' 
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Period. 

i 

1 

Jl 

Is 

Common 
DabB. 

Long 
Rough 
Dabs. 

1 

1 

-; 

s 

Total. 

2nd,— 
1891-95. 

1901. 

28 

No. 

1,846 

801 

17 

2,085 

718 

3 

3 

2 

5,420 

Avg. 

7o 

65-9 
S4'I 

28-6 
U'8 

06 
0-3 

727 
S7'6 

25-5 
13-1 

01 

0-1 

0-1 

193-6 

7 

No. 

486 

286 

6 

478 

267 

6 

2 

1,581 

Avg. 

69-4 
31-7 

40-9 

18-7 

0-9 
0-4 

68-3 
312 

881 

■ 

0-9 
0-4 

0-8 

218-7 

28*6,  40*9.  The  averages  for  all  the  months  combined  in  each  of  the 
periods  are :  22*0  for  the  first,  19*0  for  the  second,  and  20*0  for  the 
third.  The  percentages  for  the  various  months  in  the  three  periods 
are:  for  September,  21*0,  12*6,  7*7  ;  for  March,  6'8,  6*8, 5*2 ;  for  April, 
18*9,  13-3,  12-4;  for  July,  12*4,  14*8,  18*7.  The  percentages  for  all 
the  months  combined  in  each  of  the  periods  are,  16*5,  12*6,  and  12*7, 
respectivelj.  The  general  average  and  percentage  for  the  periods  agree 
in  showing  an  actual  decline  between  the  first  and  the  second  periods, 
and  between  the  first  and  the  third ;  but  the  average  for  the  third  is 
slightly  higher  than  the  average  for  the  second,  while  the  percentage  is 
practically  the  same.  The  evidence  from  these  figures,  therefore,  while 
showing  that  an  actual  decrease  occurred  from  the  first  to  the  second 
periods,  indicates  an  apparent  increase  from  the  second  to  the  third. 
As  stated  above,  no  hauls  were  made  in  the  first  period  in  March  or 
July  in  1887  and  1888,  The  average  for  June,  1887,  was  62*0,  and  for 
August,  61*6;  for  June,  1888,  it  was  25*7,  and  for  August  30*0, 
indicating  an  approximate  average  for  the  intermediate  month  of  61*8 
and  27*9,  respectively.  If  these  averages  were  combined  with  those 
actually  made  in  July  in  other  years,  the  indicated  average  would  be 
36*4  instead  of  20*7, 

The  averages  and  percentages  for  common  dabs  show  a  general 
increase  from  one  period  to  another. 

The  increase  from  the  first  to  the  second  period  is  shown  in  each  of 
the  months,  both  in  the  averages  and  the  percentages.  In  March  and 
April  there  is  a  similar  increase  in  both  from  the  second  to  the  third 
period,  and  in  September  and  July  a  decrease.  The  averages  for  the 
various  months  in  the  three  periods  are  as  follow  : — September,  58*9, 
89-5,  43*8;  March,  11*1,  19*4,  39*3  ;  April,  20*4,  30*6,  611 ;  July,  60*7, 
72*79  68*3.  The  averages  for  all  the  months  combined,  in  each  period, 
are  successively,  36*5,  52*3,  53*8.  The  percentages  for  the  various 
months  are— for  September,  27*8,  41*4,  33*5;  for  March,  171,  21*7, 
39*6 ;  for  April,  20*8,  27*8,  36*5 ;  for  July,  36*3,  37*5,  31*2.  The 
percentages  for  the  three  periods,  with  the  months  combined  in  each, 
are,  27*5,  34*6,  34*3.  It  will  thus  be  observed  that  the  increase  from 
the  second  to  the  third  period  is  much  smaller  than  from  the  first  to  the 
second.  In  the  first  period  no  hauls  were  made  in  March  or  July  in  the 
most  productive  year,  1887,  nor  in  1888.  The  averages  for  June  and 
.August  in  1887  were,  respectively,  49*3  and  38*4;  in  1888  the 
corresponding  averages  were  26*7  and  45*7,  the  indicated  approximate 
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averages  for  the  intermediate  month  being  43*9  and  36*2,  respectively. 
If  these  are  combined  with  the  average  for  the  hauls  actually  made  in 
July  in  the  other  years,  the  indicated  average  would  be  47*2  instead 
of  60*7. 

In  the  case  of  long  rough  dabs  the  figures  show  an  increase  in  all  the 
months,  from  one  period  to  another,  both  in  the  averages  and 
percentages,  except  for  March,  1901.  The  averages  for  the  various 
months  in  the  three  periods  are  these: — September,  21*2,  35*2,  38*2; 
March,  13*4,  22*4,  191 ;  April,  12*4,  191,  39*7;  July,  191,  25*5,  381. 
The  averages  for  the  various  months  combined,  in  each  period, 
are,  16*2,  25*2,  33*5.  The  percentages  for  the  various  months  in  the 
three  periods  are,  for  September,  10*0,  16*2,  and  29*2  ;  for  March,  20*7, 
25*0,  19*3;  for  April,  12*6, 17*4,  232;  and  for  July,  11*4, 13  1,  17*4;  and 
the  percentages  for  the  months  combined  in  each  period  are,  12*2, 
16*7,  21*3.  These  figures  show  that  the  long  rough  dabs  have  increased 
in  abundance  since  the  closure,  both  absolutely  and  relatively,  and  that 
the  increase  apparently  continues.  As  stated,  no  hauls  were  made  in 
March  and  July  in  1887  and  1888.  In  1887  the  June  average  was 
22*7,  and  the  August  average  25*9  ;  in  1888  the  corresponding  averages 
were  11*6  and  21*7,  the  mean  being  24*3  and  16*6.  If  combined  with 
the  July  hauls  in  other  years,  the  indicated  average  would  be  20*0 
instead  of  19*1. 

The  numbers  of  the  other  flat-fishes  taken  are  comparatively  small. 
In  the  first  period  43  witch  soles  were  caught,  the  average  being  0*6, 
and  the  percentage  0*5  ;  in  the  second  period  the  number  was  91,  the 
average  being  0*9,  and  the  percentage  0*6 ;  in  the  third  period  the 
number  was  40,  the  average  1*5,  and  the  percentage  1*0.  The  number 
of  flounders  taken  in  the  first  period  was  72,  with  an  average  of  1*1  and 
a  percentage  of  0*8  ;  in-the  second  period  the  number  caught  was  170, 
the  average  being  1*6,  and  the  percentage  1*0;  in  the  third  period  the 
number  was  41,  the  average  1*6,  and  the  percentage  1*0.  So  far  as  the 
very  scanty  evidence  goes,  therefore,  these  two  species  appear  to  have 
increased.  Thirteen  turbot  were  taken,  six  in  the  first  period,  five  in  the 
second,  and  two  in  the  third  ;  and  eight  brill,  viz.,  seven  in  the  second 
period  and  one  in  the  third.  The  total  flat-fishes  for  each  period  are  as 
follow :  — 
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11 

ji 

Long 

Rough 

Dab. 

i 

J 

i 

Total. 

I. 

65 

No. 

3.664 

1,431 

48 

2,378 

1.063 

72 

6 

, 

8.647 

Avg. 

56*4 

220 

0*6 

86-6 

16-2 

1-1 

0*1 

133-0 

7o 

4i'4 

16-5 

05 

S7'6 

li'2 

0-8 

• 

• 

II. 

106 

No. 

5,494 

2,019 

91 

5,542 

2,676 

170 

5 

7 

16,005 

Avg. 

51*8 

190 

09 

52*3 

25-2 

1-6 

•06 

•07 

151 

7o 

S4'S 

i^-6 

OS 

84-6 

16-7 

I'O 

• 

• 

• 

IIL 

26 

No. 

1,203 

621 

40 

1,400 

870 

41 

2 

1 

4,078 

Ayg. 

46*3 

20  0 

15 

53-8 

33-5 

1*6 

0*1 

156-8 

7o 

29-5 

12-7 

1-0 

34$ 

ftl'3 

I'O 

• 

• 
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The  averages  for  round  fishes  show  much  greater  variation  and 
diversity,  as  one  might  expect,  and  this  is  especially  the  cajse  with 
haddocks.     The  particulars  for  the  three  periods  are  : — 


Hauls. 

Cod. 

Haddock. 

Whiting. 

Gurnard. 

Total.      ' 

*      1 

I. 

6f. 

No. 

954 

3.462 

1,495 

697 

6,608 

Average. 

14-7 

53-8 

23 

10-7 

1017 

1 

I 

7a 

14-1 

5i'4 

i2'6 

10-5 

• 

II. 

10(5 

No. 

1.510 

7,873 

1.728 

1.591 

12.706 

Average 

14-2 

74-3 

16-3 

15-0 

119-8 

•/. 

11-9 

620 

IS'6 

12-5 

• 

1 

III. 

26 

No. 

542 

102 

726 

549 

1 
1,919 

Average 

20-9 

3-9 

27-9 

211 

73  8 

7o 

S8'2 

6-3 

37-7 

28-6 

The  average  for  cod,  which  was  practically  the  same  in  the  first  and 
second  periods,  shows  an  increase  in  the  third ;  that  for  haddocks, 
which  indicated  a  considerable  increase  in  the  second  period,  shows  a 
still  more  marked  decrease  in  the  third,  viz.,  from  74*3  to  3*9.  The 
average  for  whitings  decreased  during  the  second  period  and  increased 
during  the  third,  and  that  for  gurnards  increased  throughout.  Taking 
the  various  months  in  the  three  periods,  the  averages  for  cod  in 
September  were,  208,  16*9,  and  18;  in  March,  16-7,  15-2,  and  18'6 ; 
in  April,  7*7,  11*5,  and  273  ;  and  in  July,  165,  127,  and  18-7. 

The  averages  for  haddocks  were,  in  September,  85*9,  94*8,  and  1*4  ; 
in  March,  31,  116,  and  13;  in  April,  93,  400,  and  26;  in  July, 
128-9,  157-1,  and  97. 

The  averages  for  whitings  were,  in  September,  25*3,  29-2,  and  74*6  ; 
in  March,  7*0,  9-7,  and  IM  ;  in  April,  13-8, 7'1,  and  25-9  ;  andin  July, 
48-5,  20-6,  and  13-4. 

The  averages  for  gurnards  were,  in  September,  12*8,  23*5,  and  14*8 ; 
in  April,  13-6,  11*6,  and  21*9;  and  in  July,  14*6,  24*6,  and  46-0. 

The  diversity  and  irregularity  of  these  averages  are  such  that  little  of 
any  value  can  be  deduct  from  them,  and  the  numbers  are,  as  a  rule, 
sinall.  They  show  the  fluctuations  which  take  place  in  the  abundance 
of  round  fishes  under  ordinary  circumstances  rather  than  the  effect 
of  closure.  * 

Skates  and  othbb  Fishbs. 

The  evidence  shows  that  skates  and  rays  have  rather  increased  than 
diminished  in  the  closed  waters.  In  the  first  period  the  number  taken 
was  145,  and  the  average  2*2 ;  in  the  second  the  number  was  231,  and 
the  average  2*2 ;  in  the  third  the  number  was  92,  and  the  average  3*5. 
In  September  the  averages  were,  3*5,  2*4,  1*6 ;  in  March,  1*6,  2*2,  and 
3-3:  in  April,  1*7,  2*2,  and  5*9  ;  in  July,  2*4,  1*9,  and  2*9.     The  same 
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remark  applies  to  '*  other  fisheb,"  which  are  for  the  most  part  inedible, 
the  averages  for  each  of  the  three  periods  being  4*0,  4*4,  and  5*8. 

The  renewed  investigation  above  detailed  concerning  the  change  in 
abundance  of  the  various  species  within  the  closed  waters  confirms  the 
conclusions  reached  in  1896  on  this  subject.*  It  was  then  stated  that ''  it 
appears  to  be  fairly  well  proved  that  there  has  been  a  diminution  of  the 
more  important  flat-fishes  in  the  closed  waters,  instead  of  an  increase,  as 
was  anticipated/'  and  that,  on  the  other  hand,  the  numbers  of  common 
dabs  and  long  rough  dabs  had  increased,  and  had  to  a  certain  extent  taken 
the  place  of  the  more  valuable  kinds.  The  above  figures,  while  they 
show  that  these  changes  occurred  between  the  first  and  the  second 
periods  of  years,  also  indicate  that  a  balance  has  not  yet  been  established, 
but  that  the  decrease  in  plaice  and  the  increase  in  long  rough  dabs  still 
appear  to  continue  within  the  closed  waters.  The  increase  in  common 
dabs,  as  indicated  by  the  recent  hauls,  is  less  marked,  while  lemon  soles 
appear  to  have  rather  increased ;  and  it  may  be  that  in  the  case  of 
these  species  a  balance  has  been,  or  is  being,  established.  It  will  be 
seen  from  the  Table  on  p.  27  that  in  the  first  period  the  number  of 
plaice  caught  exceeded  the  number  of  common  dabs  by  1286;  in  the 
second  period  the  number  of  common  dabs  exceeded  the  number  of  plaice 
by  48,  and  in  the  third  period  the  excess  of  dabs  was  197.  In  the 
first  period  the  nimiber  of  lemon  soles  was  greater  than  the  number  of 
long  rough  dabs  by  378  (1431  and  1053),  in  the  second  period  the 
long  rough  dabs  exceeded  the  lemon  soles  by  657  (2676  and  2019), 
and  in  the  third  period  by  349  ^870  as  against  521). 

The  probable  explanation  of  the  falling  off  in  the  numbers  of  plaice 
and  lemon  soles  in  the  closed  waters  and  the  increase  of  dabs  is  given  in 
detail  in  the  Report  referred  to,  viz.  (1)  increased  capture  of  the  two 
former  species  in  the  off-shore  waters  where  they  spawn,  so  that  a 
considerable  diminution  has  occurred  in  the  nimiber  of  floating  eggs  and 
fry  which  form  the  main  source  of  supply  to  the  waters  in^ore ; 
(2)  the  relatively  greater  protection  of  the^pawning  dabs,  which  spawn 
to  a  large  extent  inshore ;  (3)  the  selective  influence  of  the  trawl  net, 
which  takes  a  much  larger  proportion  of  plaice  and  lemon  soles  that 
enter  it  than  of  dabs,  which  are  smaller  in  size,  and  escape  in  large 
numbers  through  the  meshes  of  the  net.  The  results  of  further 
experiments  on  the  latter  subject  are  described  in  last  year's  Beportt 
in  which  it  is  shown,  for  example,  that  91  per  cent,  of  the  long  rough 
dabs  and  69*8  of  the  common  dabs  that  entered  an  ordinary  otter 
trawl,  used  in  commercial  fishing,  made  their  way  out  through  the 
meshes  and  escaped,  while  the  percentage  of  plaice  that  escaped  in  this 
way  was  only  0*4. 

With  regard  to  round  fishes,  as  already  stated,  the  averages  do  not 
allow  a  certain  conclusion  to  be  drawn.  The  abundance  of  these 
fishes,  as  tested  by  experimental  fishing,  while  subject  to  the  same 
vicissitudes  as  the  flat-fishes,  is  subject  to  others  in  addition,  due  to 
th^ir  shoaling  habits  and  more  erratic  movements.  The  diminution  of 
haddocks,  for  example,  from  an  average  of  74*3  and  a  percentage  of 
62*0  in  the  period  1890-95,  to  an  average  of  3*9  and  a  percentage  of 
5*3  in  the  hauls  in  1900-1,  is  obviously  unassociated  with  the  closure. 
The  only  round  fish  which  shows  a  progressive  increase  in  both  the 
average  and  the  percentage  from  one  period  to  another  is  the  gurnard, 
which  spawns  very  largely  indeed  in  the  Firth  of  Forth,  and  enters  it 

•  FourUenth  Annual  Report^  Part  iii.  p.  144,  el  ieg. 
t  Nineteenth  Annual  Report,  Part  Hi.,  p.  62,  et  aeq. 
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in  summer  for  that  purpose  ;*  but  there  is  no  satisfactory  evidence 
that  the  closure  has  increased  the  number  of  round  fishes  generally 
within  the  closed  area. 

Experience  shows  that  the  satisfactory  determination  of  the  question 
in  regard  to  round  fishes  would  require  more  ample  means  of 
investigation  than  were  available,  because  the  separation  of  the 
fluctuations  due  to  natural  causes  from  any  variation  that  might  arise 
from  the  closure  of  the  waters  to  trawling,  is,  for  the  re^teons  above 
stated,  much  more  difficult  than  in  the  case  of  fiat-fishes.  Not  only  did 
the  small  size  of  the  "  Garland,^'  and  its  comparative  unseaworthiness, 
interfere  with  the  completeness  of  the  observations,  but  the  small  trawl 
used  has  proved  a  most  inefiicient  instrument  for  the  work,  compared 
with  the  trawls  used  by  ordinary  trawlers.t  This  inefficiency  of  the 
"  Garland  "  in  these  respects  for  the  work  assigned  to  it  has  been  pointed 
out  in  each  of  the  Annual  Reports  since  1889. 

FiBTH  OF  Clyde. 

The  stations  in  the  Firth  of  Clyde  were  examined  in  October, 
November,  and  December,  but  the  work  was  considerably  interrupted 
owing  to  stormy  weather  and  other  causes.  The  number  of  hauls  made 
at  the  stations  in  the  Firth  of  Clyde  proper  (Nos.  I.-XII.)  was  twelve, 
Stations  I,- IV,  and  Station  VI,  being  trawled  over  in  October,  and 
Stations  V,  and  VII,-XII,  in  November.  The  stations  in  Loch  Fyne — 
XIII.-XVII. — were  examined  in  October,  November,  and  December, 
The  catches  were,  as  a  rule,  very  small,  ranging  at  the  outer  stations 
(I,-XII,)  from  13  to  405  fishes,  the  average  being  95*8  per  haul,  and  at 
the  stations  in  Loch  Fyne  from  4  to  241,  the  average  being  82*5 
per  haul. 

The  five  hauls  in  October  at  Stations  I,-IV,  and  VI,  yielded  a  total  of 
323  fishes,  the  average  per  haul  being  64*6,  The  number  of  flat-fishes 
in  the  five  hauls  was  89,  with  an  average  of  17*8  per  haul,  the  different 
kinds  in  these  and  in  the  corresponding  hauls  in  the  previous  years 
being  as  follows : — 
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.IV., 

VI. 

i 

1     Year. 

1 

II 

11 

P 

Long 
Rough 
Dab*. 

M 

1 

i 

Total. 

1896. 

No. 

9 

61 

147 

168 

3d 

, 

2 

2 

422 

1 

Arerogo. 

1-8 

12-2 

29-4 

83-6 

6-6 

0-4 

0-4 

84-4 

1 

\ 

i'l 

US 

34'9 

39-8 

7-8 

• 

• 

1899. 

No. 

19 

97 

88 

140 

83 

14 

, 

1 

J846 

Average. 

3-8 

19*4 

7-6 

28 

6-6 

2-8 

0-2 

69-2 

1 

^ 

6-6 

tS'O 

ll'O 

40-5 

9-6 

4-0 

• 

1901. 

No. 

IS 

14 

4 

41 

17 

, 

• 

89 

Arerage. 

2-6 

2-8 

0-8 

8-2 

3-4 

* 

. 

17-8 

Vo 

14-6 

157 

4-5 

46-1 

191 

• 

*  The  Migratory  Movements  and  Rate  of  Qrowth  of  the  Grey  or  Common  Gumard- 
StvenUenih  Annval  kqwrt^  Part  iii.,  p.  222. 

t  Vtde  Nineteenth  Annual  Report,  Part  iii.,  p.  19. 

\  Including  four  scald-flsh  (AmoffloiMUi  latema}. 
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The  stations  referred  to  are  in  Kilbrennan  Sound,  and  so  far  as  these 
figures  show  anything,  they  indicate  for  this  month  an  increase  in  plaice, 
a  relative  increase  in  common  dabs  and  long  rough  dabs,  and  a 
marked  decrease  in  witch  soles.  The  average  for  flat-fishes  generally, 
it  will  be  observed,  is  less  in  each  year,  and  least  in  1901. 

The  hauls  in  November,  as  stated,  were  made  at  Stations  V.  and 
y  1 1. -XII.  The  particulars  in  regard  to  flat-fishes  are  given  in  the 
following  iSible,  in  comparison  with  the  corresponding  hauls  in  previous 
years. 


Year. 

1 

u 

m 

|l 

1 

1 

Total. 

1895. 

No. 

28 

19 

275 

181 

222 

, 

2 

672 

Average. 

8-3 

27 

89-3 

18-7 

31-7 

0-3 

96 

X 

S'4 

2-8 

40-9 

19-5 

53-0 

• 

• 

1899. 

No. 

7 

18 

386 

59 

152 

1 

*632 

Average. 

1-0 

2-6 

661 

8-4 

217 

0-1 

. 

90-3 

7o 

11 

^'8 

61-1 

9-3 

t4'l 

•. 

1901. 

No. 

15 

7 

198 

51 

212 

, 

t486 

Average. 

21 

1-0 

28-3 

7-3 

30-3 

69-4 

o 

S-1 

1-4 

408 

10-5 

43^6 

The  general  average  is  here  also  less  in  each  successive  period,  but  the 
fall  is  not  so  great.  In  1901,  compared  with  1899,  the  average  for 
plaice  and  long  rough  dabs  is  greater,  and  that  of  all  the  others  less. 
The  proportion,  compared  with  1895,  is  about  the  same  for  plaice  and 
witch  soles,  less  for  lemon  soles  and  for  common  dabs,  and  greater  for 
long  rough  dabs. 

Where  the  hauls  are  combined  for  the  two  months,  the  avei*&ges  and 
percentages  are  as  follow : — 
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'^1 

|l 

Long 

Rough 

Dabs. 

Total. 

1895-96 

Average. 

2-7 

6-7 

35-2 

24-9 

21*2 

91-2 

7. 

2-9 

73 

38-7 

273 

23-3 

1899 

Average. 

2-2 

9-6 

35-3 

16-6 

15-4 

81-5 

7o 

2-6 

118 

43-4 

20^3 

18^9 

1901 

Average. 

2-3 

1-7 

16-8 

7-7 

194 

47-9 

7o 

4'9 

3-7 

35-1 

160 

39^8 

*  Including  six  sail-flukes  and  two  scald-flsh.  f  Including  three  sail-flukes. 
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At  the  stations  in  Loch  Fyne  (XIII.-XVII,)  the  catches  were  still 
poorer.  The  hauls  at  these  stations  were  made  in  October,  November, 
and  December,  and  the  particulars,  as  well  as  those  of  the  corresponding 
hauls  in  previous  years,  are  given  in  the  following  Table, 


Plaice, 

Lemon 
Soles, 

Witch 
Soles. 

Common 
Dabe. 

Long 
Rough 
Dabe. 

Turbot. 

Total. 

Oct,  1899. 

No. 
Average. 

7o 

34 
6-8 
3^8 

3 
0-6 
0-3 

410 
820 
45^9 

10 
2-0 
11 

436 
87-2 
48-8 

893 
178-6 

Oct,.  1901. 

No. 
Average. 

7o 

19 
27 

3-8 

3 
0-4 
0-6 

248 
36-4 

60-2 

11 
1-6 

t'2 

210 
300 
4^-5 

3 
0-4 

0-6 

494 
70-6 

Nov.,  1899. 

No. 

Average. 

7o 

11 
2-2 
3-8 

2 
0-4 
0-7 

152 
30-4 
62'4 

• 

126 

26 

431 

• 

290 

68 

Not.,  1901. 

No. 
Average, 

7o 

10 
2-0 

1 
0*2 
0-3 

216 
48-2 
58*1 

9 
1-8 
i'4 

186 
27-2 

36-5 

• 

372 
74-4 

Dec,  1898. 

No. 
Average. 

7c 

8 
0-6 

2 

0-4 
0-9 

130 
26-0 
69-6 

1 
0-2 

81 
16-2 
37-1 

1 
02 

218 
43-6 

Dec.,  1899. 

No, 
Average. 

4 
1-0 

8 

07 
0-9 

224 
66-0 
67-i 

103 
267 
30-8 

• 

334 
83-6 

Dec.,  1901. 

No. 
Average. 

7o 

8 
1-6 

127 
26-4 
48-0 

9 
1-8 
3-3 

132 
26-4 

47-8 

• 

276 
66-2 

In  October  the  average  for  all  the  species  was  lower  in  1901  than  in 
1899;  the  percentages  showed  a  slight  increase  in  witch  soles,  and  a 
slight  decrease  in  long  rough  dabs.  In  November,  1901,  the  average 
for  Avitches  and  long  rough  dabs  was  higher  than  in  1899.  In 
December,  1901,  the  average  for  witches  was  lower  than  in  1899,  and 
about  the  the  same  as  in  1898,  and  that  for  long  rough  dabs  was  rather 
greater  in  each  successive  period.     The  small  numbers  of  the  fishes 
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and  the  absence  of  uniformity  in  the  averages  make  any  conclusions 
uncertain. 

The  number  of  round  fishes  taken  was,  as  a  rule,  much  less,  and  the 
same  observation  applies  with  greater  force  to  them.  In  the  October 
hauls,  at  the  stations  mentioned  above,  the  number  of  cod,  haddock, 
whitings,  and  gurnards  taken  was  134  in  1901,  the  average  being  26*8  ; 
in  1896  the  corresponding  figures  were  161  and  32*2,  and  in  1899,  105 
and  21'0,  respectively.  The  great  majority  consisted  of  gurnards,  viz, 
118  in  1901,  125  in  1896,  and  56  in  1899,  In  the  November  hauls  the 
totals  and  averages  in  the  various  years  were  as  follows: — 1895,  231 
and  33-0;  1899,  245  and  35*0;  and  in  1901,  197  and  28*1.  Gurnards 
again  greatly  predominated.  At  the  Loch  Fyne  stations  (XIII,-XVII.) 
in  October,  1901,  the  number  was  45  and  the  average  6*4  ;  in  November 
the  corresponding  figures  were  44  and  8*8,  and  in  December  16  and  3*2. 
In  seventeen  hauls  the  total  nimiber  of  cod  caught  was  17,  the  number 
of  haddocks  7,  the  nimiber  of  whitings  15,  and  the  number  of  gurnards 
66.  In  October,  November,  and  December,  1899,  the  averages  for 
round  fishes  at  these  stations  were  14*4,  14*8,  and  9*5  ;  and  of  the  total 
of  184  round  fishes  taken  in  the  fourteen  hauls,  47  were  cod  ,  58  were 
haddocks,  26  whitings,  and  53  gurnards.  It  is  obvious  that  numbers 
of  this  kind  are  of  no  value  in  such  investigations. 

T.  WEMYSS  FULTON, 

Scientific  Supei'irUendent, 
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TABLE  A. — Showing  Summary  op  Fish  takek  by  the  "Garland"  in 
Trawling  Operations  in  1901. 


station  and 

Flat  Pish. 

Round  Fish. 

^ 

1 

S 

^ 

•a 

«; 

Dfttc 

o8 

^ 

§ 

^ 

^ 

S 

1 

1 

O 

& 

S 

1 

Jl 

a 

1 

1 

i 

H 

t 

1 

(« 

O 

§ 

FnTH  OF 

1 

Forth. 

1 

Station  L 

1 

looa 

Sept.  11.   . 

1901. 
Mar.  23. 

22 

23 

14 

40 

. 

' 

99 

64 

182 

14 

210 

• 

6 

816 

2 

7 

41 

16 

1 

66 

51 

80 

90 

8 

18 

182 

April  22. 

9 

26 

. 

72 

33 

2 

142 

48 

80 

4 

82 

3 

12 

239 

July  12.   . 
Station  IL 

30j 

26 

• 

26 

38 

119 

59 

2 

23 

32 

116 

1 

6 

242 

63 

82 

152 

126 

3 

• 

426 

222 

« 

224 

60 

496 

12 

42 

978 

1 

1900. 

! 

Septic.   . 

88 

16 

159 

80 

.  1  . 

243 

6 

, 

80 

11 

47 

1 

4 

296 

1901. 

1 

Mar.  7. 

87 

1 

18 

7 

8 

.  1  . 

71 

11 

, 

5 

, 

16 

1 

8 

91 

April  24,   . 

61 

3 

74 

36 

174 

8 

1 

8 

46 

68 

4 

1 

242 

July  12.   . 
Station  III. 

97 

32 

118 

31 

1 

•  1  • 

279 

19 

14 

19 

28 

80 

• 

8 

867 

233 

52 

. 

360 

104 

9 

•1  • 

767 

44 

15 

62 

85 

206 

6 

16 

996 

1 

1900. 

Sept.  11,   . 

5 

8 

6 

14 

38 

10 

9 

2 

21 

6 

2 

61 

1901. 

Mar.  14.   . 

3 

11 

21 

20 

2 

, 

67 

87 

9 

46 

7 

3 

118 

April  28.   . 

85 

76 

, 

59 

60 

8 

, 

288 

93 

2 

44 

16 

166 

10 

14 

412 

July  10,   . 
SUtlonlV. 

55 

129 

• 

64 

59 

307 

38 

• 

28 

71 

182 

2 

16 

466 

98 

224 

. 

150 

153 

5 

. 

630 

178 

2 

86 

89 

864 

24 

84 

1042 

__, 

1900. 

Sept  7. 

1901. 

Mar.  22. 

94 

2 

18 

1 

115 

3 

15 

28 

46 

1 

1 

163 

91 

12 

5 

108 

. 

3 

111 

April  25,   . 

141 

17 

43 

11 

3 

215 

7 

. 

85 

42 

14 

11 

282 

July  11. 
Station  V. 

234 

32 

68 

3 

337 

4 

• 

4 

42 

50 

13 

11 

411 

5^ 

51 

. 

141 

11 

12 

, 

775 

14 

. 

19 

105 

188 

28 

26 

967 

190a 

Sept.  13.   . 

1901. 
Mar.  26. 

34 

1 

22  107 

1 

164 

7 

7 

187 

19 

220 

1 

1 

386 

1 

2 

12 

lo'  78 

2 

105 

17 

9 

23 

49 

5 

3 

162 

April  24.   . 

7 

6 

3 

71  67 

1 

, 

91 

8 

9 

79 

2 

98 

6 

1 

196 

July  15, 
Station  VI. 

8 

U 

6 

21  71 

1 

102 

9 

45 

15 

24 

93 

3 

196 

60 

23 

21 

41 

323 

4,  .  ,  . 

462 

41 

70 

804 

46 

460 

15 

5 

942 

1 

1901. 

» 

Mar.  28. 

17 

10 

12 

3 

1 

1 

43 

6 

, 

1 

J 

7 

, 

2 

62 

April24,   . 

15 

4 

12 

•  1   1 

32 

5 

. 

7 

12 

1 

45 

July  16.    . 
Station  MI. 

7 

27 

36 

2 

i  • 

74 

2 

6 

39 

47 

• 

3 

124 

81^ 

41 

60 

5 

1 

2,   1 

149 

13 

. 

7 

46 

66 

6 

221 

1 

1901. 

Mar.  29.   . 

46 

5 

4 

170 

13 

6 

, 

44 

8 

1 

. 

9 

2 

4 

269 

April  23, 

69 

17 

3 

161 

71 

1 

(  , 

12 

22 

6 

20 

43 

91 

4 

3 

410 

July  9, 

1 

55 

26 

. 

165 

66 

1 

•  !  • 

313 

7 

4 

86 

97 

1 

16 

427 

160 

48 

7 

496 

150 

8 

^^a 

^^M 

869 

30 

13 

25 

129 

197 

7 

23 

1096 
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TABLE  A. — Showing  Summabt  of  Fish  taken  by  thb  "Gabland"  in 
Trawling  Operations  in  1901 — continued. 


station  and 
bate. 

Flat  Fish. 

Round  Fish. 

i 

1 

1 

(2 

a 

? 

a 

§ 

1 

1 

1 

s 
1 

1 

S 

a 

1 

O 

1 

Oltdk. 

1901. 

Station  I. 

Oct,  2ft, 
SUUon  11. 

. 

8 

1 

13 

9 

. 

. 

31 

. 

2 

. 

18 

20 

4 

3 

68 

Oct.2S. 
SUtion  III. 

10 

2 

. 

17 

29 

1 

. 

16 

17 

6 

4 

66 

Oct.  28. 
SUtlon  IV. 

8 

1 

3 

8 

. 

10 

. 

. 

3 

6 

8 

11 

20 

Oct.22. 
Station  V. 

3 

6 

. 

8 

1 

. 

67 

68 

2 

. 

78 

Nov.  7. 
Station  VI. 

1 

. 

. 

. 

1 

. 

5 

. 

1 

6 

1 

6 

13 

Oct  26, 
SUtion  VII. 

3 

. 

8 

. 

. 

11 

. 

8 

6 

12 

21 

6 

64 

102 

Nov.  7. 
SUtion  VIII. 

3 

1 

2 

2 

. 

. 

8 

. 

2 

16 

17 

7 

6 

88 

- 

Nov.  6, 
SUtion  IX. 

. 

. 

. 

1 

1 

. 

8 

6 

18 

21 

6 

14 

42 

Nov.  6. 
SUtion  X. 

. 

5 

. 

6 

1 

18 

10 

3 

8 

35 

Nov.  1. 
SUtion  XI. 

1 

4 

. 

6 

. 

4 

1 

42 

47 

2 

14 

68 

' 

Nov.  15, 
SUtion  XII. 

16 

2 

102 

40 

134 

. 

. 

302 

26 

36 

62 

. 

41 

406 

Nov.  8, 
Station  XIII. 

. 

86 

76 

2 

164 

1 

1 

23 

26 

6 

32 

226 

Oct  9, 
Oct.  9, 
Nov.  28,       . 
Deo.  26, 

• 

• 

• 

2 

2 
2 
4 

• 

• 

2 
4 

4 

1 

1 
2 

1 

2 
3 

3 

12 
6 

4 
16 
9 
2 

1 

28 
6 
9 

6 
42 
19 
12 

. 

. 

2 

8 

. 

. 

. 

10 

4 

1 

6 

20 

30 

1 

38 

79 

' 
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TABLE  A. — Showino  Summary  op  Fish  taken  by  th«  "  Garland  "  in 
Trawling  Operationb  in  1901 — continued. 


SUtionand 
Date. 

Flat  Pish. 

Round  Fish. 

^ 

1 

1 
1 

1 

1 

x: 

||!|I 

1 

1 

1 

i 

g 

A 

1 
1 

1 

1 

FiBVH  OT 

Cltdk— 

amHnutd. 

1901. 

Station  XIV. 

Oct,  10.        . 
Oct.  10, 
Nov.  28. 
D«5.26.        . 

Station  XT. 

1 
1 

i 

6 
6 

1 

22 

22 

8 

8 

• 

• 

• 

23 
81 
9 
11 

1 
8 

8 

8 
8 

4 
6 
15 
2 

7 

7 

24 

2 

5 

1 

8 
5 

8 

30 
46 
43 
22 

6 

2 

11 

1  1  56 

. 

.    174 

4 

8 

6 

27 

40 

6 

21 

141 

1 

1 

1  Oct  12. 
j  Nov.  28, 
'  Dec.  24,        . 

7 
8 

4 

1    186 

.      85 

; 

125 
93 
96 

• 

306 
232 

184 

1 

1 
1 

1 

3 

2 

1 

4 
4 

2 

4 
3 
7 

310 
241 
197 

Station  XYI. 

14 

1  |303 

• 

818 

. 

.[m 

8 

1 

3 

2 

9 

4 

14 

748 

1 

, 

Octl2, 
Nov.  27, 
DOC28. 

Station  XYII. 

• 

:J1 

.  1 1  . 

19 
6 

4 

; 
• 

1 

1 

• 

1 

21 
6 

4 

^ 

. 

29|    . 

i|  .  1  . 

1 

. 

1 

31 

1 

' 

Oct  11, 
Nov.  27.        . 
j  Dec  24. 

10 
7 
1 

1  ,  62 

.    1  70 

.    138 

8  36 

9  1  85      . 
9  ;  29      . 

3 

• 

110 
121 
77 

4 
1 
1 

i 

5 
6 
G 

10 
7 

8 

1 
1 

11 
56 
2 

132 
185 
87 

18 

1  jieo 

26  jlOO 

3 

_t. 

6 

1 

1 

17 

25 

2 

69 

404 
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TABLE 

B.— ANATiYSIS    of    the    "GARLAND'S"    STATISTICS    RELATING 

TO  THE  RELATIVE  ABUNDANCE  of  FISH,  190L 

station. 

Flat  Fish. 

Round  Fiah. 

1 

1 

§ . 

^-^ 

1 

i 

i 

? 

-i 

1 

K, 

1^ 

4 

1 

1 

1 

t 

1 

:§ 
S 
^ 

e3 

& 

1 

C 

Firth  of  Forth, 

J 

1576 

20-6 

38 

31-6 

75 

106-5 

55-5 

•5 

56- 

12-5 

124-5 

3 

10-6 

244-6 

ii! 

58-26 

13- 

- 

92-26 

26- 

2-25 

- 

_ 

191-76 

11- 

3-75 

15-5 

21-25 

61-6 

1-6 

4- 

24875 

III. 

24-6 

66 

- 

37-6 

38-25 

1-25 

_ 

- 

157-6 

44-6 

•5 

21-25 

22*25 

88-5 

6- 

8*5 

260-5 

IV. 

1400 

1275 

_ 

35-26 

275 

8-0 

_ 

- 

19375 

3-5 

■_ 

475 

26-25 

84-5 

7-0 

6-5 

241-75 

V. 

12-5 

576 

5-25 

10-25 

8076 

1-0 

- 

116-5 

10-25 

17-6 

76 

11-25 

116- 

875 

1-25 

285-5 

VI. 

18- 

13-66 

- 

20 

1-66 

•33 

•66 

•33 

49-66 

4-83 

2-33 

16-83 

22* 

2-0 

73-66 

VII. 

ss-as 

16-0 

2-33 

165-38 

60- 

2-66 

289*66 

10-0 

4"33 

8-33 

43-0 

65-66 

2-83 

7*66 

«65-33 

Months. 

1900. 

September,  - 

88-6 

10 

- 

48*8 

38-2 

•2 

- 

- 

180-8 

18 

1-4 

74-6 

14-8 

108-8 

1-6 

2-8 

244 

1901. 

March, 

281 

6«1 

4 

39-3 

19-1 

3-4 

- 

- 

99-1 

18-6 

1-3 

11-1 

- 

31 

3-8 

61 

188-6 

April.  - 

,467 

21-3 

0-9 

61-1 

39-7 

1-4 

- 

01 

171-3 

27-3 

2-6 

25-9 

21-9 

77-6 

5-9 

6*1 

260-9 

July,    .        . 

69-4 

40-9 

•9 

68-3 

381 

•9 

•3 

2187 

18-7 

97 

13-4 

46 

87-9 

2-9 

8-4 

817-9 

] 
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TABLE  B.— ANALYSIS    of   thb    "GARLAND'S"    STATISTICS    RELATING 
TO  THE  RELATIVE  ABUNDANCE  of  FISH,  1901. 
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TABLE  C. — Record  of  Observations  hade  on  Board  the  ''Garland"  during  1901. 

A.  FISH  CAUGHT— PiRTH  of  Forth. 


station. 

Size  w  Ikcubs. 

D«te,and 
Time 

Total. 

Kind  of  Fish. 

1 

Trawl 

4 

6 

« 

7 

8 

9 

10 

11 

12 

18 

14 

16 

16 

17 

18 

19     20 

21 

28 

26 

down. 

+ 

+ 

+ 

-1- 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+      + 

1 

+ 

+ 

+ 

Statkml. 

I 

1900. 

Sept  11 

Common 

4-2U  p.m. 

gurnard,  • 

4 

, 

1 

2 

I 

1 

1 

14 

to 

Angler, 

, 

I 

1 

4 

5-60  p.m. 

Dragonet,  - 

1 

, 

. 

1 

Cod,    .       ■       - 

8 

19 

24 

4 

1 

4 

1 

1  I    . 

*64 

WhJUng,     ■ 

6 

16 

38 

22 

26 

18 

, 

1 

fl52 

Ling,  .        •        - 

, 

. 

1 

1 

Long  rough  dab. 

11 

11 

10 

1 

40 

Plaice,        -       • 

2 

2 

*8 

^  1    • 

22 

Lemon  sole, 

3 

5 

9 

8 

.    1    . 

.        .        . 

33 

1901. 

Conmaon  dab, 

1 

6 

2 

* 

.    '    . 

1 

14 

316 

March  iZ. 

Angler 

I 

. 

. 

1 

lMOa.m. 

Cat-flsh,     . 

u 

to 

Cod,   -       •       . 

2 

6 

*6 

1 

1 

1 

1       . 

1 

|61 

0-65  p.m. 

Whiting,     •       • 
Saithe,       .       • 
Longirough  dab, 
Floonder,  • 
Plaice, 
Lemon  sole. 
Common  dab,     • 
Herring,     • 
Gray  Skate, 
Thomback  skate, 

10 

16 

3 

1 

1 
2 

S9 

6 

16 

1 
2 
7 
41 
10 
1 
7 

182 

April  22. 
2-60  p.m. 

Common 

gurnard. 

2 

. 

to 

Angler, 

, 

. 

1 

2 

1 

4-fiOp.m. 

Cat-ttsh,     . 

. 

. 

Cod,    .       .        . 

1 

2 

8 

2 

4 

6 

1 

3 

8 

Whiting,     - 

3 

12 

1 

Long  rough  dab. 

, 

I 

16 

. 

. 

Flounder,   - 

. 

, 

. 

, 

Plaice, 

3 

4 

1 

Lemon  Sole, 

1 

3 

, 

. 

. 

Common  dab,     • 

9 

26 

14 

17 

. 

Thomback  skate, 

■ 

* 

• 

■ 

* 

• 

2 

JtlylS. 

Common 

11-35  a.  m. 

gurnard. 

6 

, 

, 

82 

to 

Angler,      -       - 

. 

, 

1 

1 

tt6 

1-15  p.m. 

Dragonet,  - 

, 

, 

1 

Cod,    -       .       . 

2  1     2 

8 

8 

4 

3 

3 

1 

jr69 

Haddock,    .       . 

1 

, 

2 

Whiting,     • 

. 

23 

Long  rough  dab, 

1 

11 

, 

, 

, 

38 

Plaice, 

8 

2 

2 

2 

i 

1 

, 

30 

Lemon  Sole, 

3 

, 

. 

26 

Common  dab,     • 

, 

. 

26 

Gray  Skate,       . 

■ 

■ 

■ 

1 

■ 

■ 

1 

342 

*  One  39  inchta.       f  Six  S  inches.       %  One  38  inches.      |  One  20  inches.      |  One  36  inches ;  two  38  inches ;  one  39  inches. 
H  One  38  inches :  one  29  inches ;  one  8S  inches.       **  One  86  Inches,    ft  One  29  inches.    XX  One  36  Inches. 
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TABLE  C. — Record  of  Obsbrvations  made  on  Board  the  "Garland"  ddring  1901. 
A.  FISH  CAUGHT—FiRTH  of  'Sovlth— continued. 


station, 

Dote,  and 

Time 

Trawl 

4oviL 

Kind  of  Fhb. 

Sum.  im 

iMCHKS. 

4 
+ 

5 

+ 

6 

+ 

7 

+ 

8 

+ 

9 

+ 

10 

+ 

11 

+ 

12 

+ 

+ 

14 

+ 

15 

+ 

16 

+ 

V 

+ 

18 

+ 

19 
+ 

20 

+ 

«1 

+ 

23 

+ 

25 

+ 

Total. 

SteHonn. 
i9oa 

SepllO. 
2-a5  p.m. 

to 
1-57  p.m. 

1901. 
lUreliS. 
11-5  a.m. 

to 
0-35  p.  m. 

ApiUK 

'^&- 

Wp.m, 

July  12. 
S'Opim. 

to 
349  p.m. 

Ommon 

gurnard, 
Angler, 

Cod!  .       -       - 
Whlfctog,     .       - 
Long  rough  dab. 
Plaice,        .        - 
Lemon  aolc. 
Common  dab,     • 

ThomtMck  skate, 

Angler, 
Cat-flah,     - 
Cod,    . 
WiaUng,     - 
Long  ruagh  dab, 
Ftoonder,  -       - 
Flake, 
Lemon  sole 
Common  dab, 
Spimt,         .       - 
Tboraback  skate, 

Common 

gurnard, 
Angler,       .       - 
Cod,    .       -       . 
Haddock,  -       . 
Whiting,    • 
Long  rough  dab. 
Plaice,        .       • 
Lemon  sole. 
Common  dab,     - 
Tbombackska^, 

Common 

gamard. 
Angler.      •        • 
Dragonet,  - 
Cod,           -       . 
Haddock,   • 
WWUog,     -        . 
Hake, 

Long  rough  dab, 
Halce,        .       . 
Lemon  sole. 
Common  dab,    • 
Floondtr,  • 

: 

; 

■i 

\ 

2 

1 

, 

Z 

1 
7 

24 

• 

3 
82 

14 

1 

1 

3 
48 

2 

9 
10 

*. 
25 

1 

3 
1 
8 

2 
3 

'? 

*8 

7 
37 

1 

36 

3 
2 
12 
11 
d 
2 

• 
• 

8 
5 
2 

3 

1 

6 
7 

1 

' 

10 

1 
7 
3 

I'fl 

2 

1 
17 
h 

. 
1 

6 

1 

1 

2 
8 

1*6 

1 

9 

1 

8 

8 

1 

4 
1 

1*5 
2 

1 

1 

2 
2 

i 

1 

2 

2 

1 

I 
> 

20 

2 

. 
1 

2 

8 
1 

lb 

1 

: 

• 

: 

• 

1 

• 

1 
1 

: 
1 

• 

1 

• 
1 

. 

11 
1 

2 
C 

ao 

80 

38 
16 
159 

1 
1 

295 

'l 

• 

11 
14 

\ 

\ 
2 
2 

Z 

8 
1 

11 

8 

1 

1 

1 
1 

8 

2 

■: 

1 
♦1 
11 

5 

7 

8 

37 

1 

18 
fl 

1 

91 

46 
1 
8 
1 
8 

36 

61 
3 

74 
4 

1 

242 

8 
2 
10 
14 

2 
6 

1 

28 
4 
3 
19 
14 
19 

n 

31 
97 
32 

lis 

1 

867 

'40| 


f  3  inchee. 


139  Inches 
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TABLE  C. — Record  op  Observations  made  on  Board  the  "Garland"  during  1901. 
A.  FISH  CAUGHT— FiRTu   of  YoRTR—corUviued. 


Station, 

SizB  IX  Imcues. 

Date,  and 
TUne 

Kind  of  FUh. 

1        '        1 

TotMl 

Trawl 

4   i  5      6 

7 

8       9    '  10      11 

12     1.3     14  !   15     16  1  17     18  1  19     20     21 

23  1  25 

down. 

+     +     + 

1 

+ 

+!+!+;+ 

+    +    +)+    +■+!+!+    +    + 

'                               1 

+      + 

BUtion 

1 

1 

,  1  1  1  1  ■ 

1        1        1 

m. 

i 

1 

1       '    1    ■    '    , 

( 

IWO. 

Common 

1 

1 

II 

Sept  11. 

Rumaid, 

1 

•  1  • 

*  1    • 

.  ■ 1  .    .  1  .    . 

2 

0-86  p.m 

^J!":    : 

• 

I  1   . 

.    1    .         .    1    .    1     .    '     .    '    . 

.    !    . 

1    .        .               1 

to 

'    , 

3  ,     2 

1 '  .     1 1  .  '.  ,  . 

2  1     1       . 

1    .        .            10 

S«80p.m. 

WhlUng,    - 

3 

2 

1    • 

j    .        .               9 

Ling,  .       .       - 

1 

.        .               1 

Long  rough  dab, 

2 

'    .         .             14 

Plaice, 

. 

8  :  . 

1     .         .                & 

Lemon  sole, 

1 

•  1  • 

1    .         .               8 

Common  dab,     • 

2 

1 

1 

1    .        .              6 

IWl. 

Thomback  skate, 

•  1  • 

'!  • 

.         1 

1    .        . 

1                        «1 

I 

Mar.  14. 

Anglor. 

1 

i  .    .       1 

10415  a.m 

Cat-Ash. 

, 

'  .    .      •I 

to 

Cod,    .       -       . 

]        5 

11 

4 

1 

1 1  . 

3 

1 

;  .    .      87 

1-86  p.m. 

Whittog,    .       . 

Ling,  - 

Long  roagh  dab, 

1       2 

1 

!:   :      t 

1    .        .           20 

* 

4 

Flounder,  • 

1 

, 

2 

Plaice.        -       - 

1 

8 

Lemon  sole. 

1 

1 

11 

Common  dab,     • 

2 

6 

21 

Gray  skate, 

. 

.        .           tl 

April  28. 

Thomback  ikate, 
Common 

2 

1        1 

6 

113 

2.18  pm. 

gurnard. 

2 

2 

1 

, 

•        .        . 

16 

to 

Angler,      -       -      . 

, 

, 

, 

1       1 

1       .             8 

5-87  pm. 

Cat-flsh,     -       .      . 

, 

.        .           t6 

Cod,    -       -       .      . 

12 

10 

4 

18 

12 

11 

3 

? 

1 

3       .           93 

naddock,    -       -      . 

. 

, 

1 

2 

Brassle. 

1 

Whiting,     -       -       ] 

I       4 

!• 

18 

2 

.      .       H4 

Ung,  .       .       .      . 

, 

1 

1       .        . 

2 

Long  rough  dab, 

6 

20 

12 

lb 

60 

Flounder,  •       -      . 

, 

8 

Plaice,               -      . 

8 

6 

2 

1 

1 

2       . 

.        .          36 

Lemon  sole. 

6 

12 

10 

11 

17 

14 

2 

. 

76 

Common  dab,     - 

11 

18 

11 

12 

59 

Rerrlne,     •       •      i 

\      . 

, 

3 

Gray  skate,        .      . 

, 

2 

Thomback  skate,      . 

, 

. 

3 

1 

I           7 

Starry-rar,         -      . 

* 

• 

1 

412 

July  10. 

Red  gurnard, 

1 

.        .             1 

11-20  a.in. 

Common 

to 

Gurnard,                2 

19 

10 

1 

.        .          70 

(M5  p.ni. 

Angler,       -       -      . 

, 

8 

1 

1 

.        .        IIU 

1^  p.in. 

Cat-flsh,     -       -      . 

, 

, 

.        .        %l 

to 

Dnigonot,  • 

1 

1 

2 

2-40  p.  n:. 

Cod,    ...      . 
WhiUng.    -       .      . 
PolUck,      -       .      . 

7 
6 

7 
6 

2 
2 

• 

2 

2 

1 

.        .          88 
**28 
ffl 

Long  rough  dab,        1 

12 

12 

10 

7 

69 

PUdcc, 

1 

11 

13 

13 

1 

2 

1 

66 

I^mon  sole, 

80 

14 

11 

16 

26 

12 

2 

.    t    . 

.        .        129 

Common  dab,     •      1 

13 

16 

14 

2 

U€i 

Thomback  skate,      1 

. 

1 

■ 

2 

466 

*  One  31  Inches. 
I  One  8f  inches. 


t  One  81  Inches. 
n  Onn  86  inches 

tl  Otie 8 inches;  Ave 


X  Two  81  Inches ;  one  82  Inches ;  one  86  Inches ;  one  88  Inches. 
H  One  261  Inches.  •*  One  8]  Inches.  ft  One  80  Inches. 

il|i    •  -^         * 


\  inches ;  one  8}  Inches. 
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TABLE  C— Record  of  Obsebvationb  made  on  Board  the  "Garland"  during  1901. 
A.  FISH  CAUGHT— FiKTH  op  Yojuiu— continued. 


Kind  of  Fish. 


Coia.  gurnftrd, 
Angler, 
Cod,    - 
Whiting.    - 
Flounder,  • 
PUicc, 
Lemon  sole. 
Common  dab, 
Thombflck  skate, 


FaUier-lAslicr, 
Cat-fish,     . 
Flounder,  - 
Plaice, 
Common  dub, 


Com.  gninard 
Fkthei-laslier, 
Angler. 
Cat-flab,     • 
Cod,   . 

Lons;  rough  dab, 
Flounder,  • 
Plaice, 
Lemon  sole. 
Common  dab, 
Sprat, 
Tbomback  skate, 


Con.  gurnard, 

Pogge. 

Angler, 

Whiting, 
Flounder, 
Pkioe, 
Lemon  sole, 
Common  dab, 
Tbomback  skate, 


Com.  gurnard, 
Cod.    .       . 
Haddock,    • 
Whiting,    • 
Hake,- 

L,ODg  rough  dab, 
PlaJce, 
Lemon  sole, 
Common  dab. 
Gray  Skate, 


Size  IK  Inches. 


17     18 

+      + 


Total. 


Ill 


35 
1 
4 
1 
7 

11 
3 
141 
17 
43 
t5 
14 


§42 

ill 
10 
4 
4 
8 
234 
32 
t68 
13 


411 


19 

7 

7 

•187 

1 

107 

84 
1 

22 
1 


886 


i  One  8f  inches. 


;^4S^•*ni^,i•{^r«r„ch«;ur"«^!lr?^''^^^^^^^^ 
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TABLE  C. — Record  of  OBaBRVATiONS  made  on  Board  the  *' Garland"  during  1901. 
A.  FISH  CAUGHT— Firth  of  Forth— ccwuintie^. 


station. 

Date,  and 

Time 

Trawl 

Down. 

Kind  of  Fish. 

SlZJB  IN  iNCHBH. 

4 
+ 

5 

+ 

6 

1+ 

7 

+ 

21  1 

:  1 

18 

8 

1 
25 

1 

1 

8 
+ 

16 
13 
10 

9 

+ 

10 

4- 

11 

+ 

12 

+ 

18  '  14     16 

+  *  +      + 

16  1  17 
+  ,  + 

18 

+ 

19 

+ 

20     21 

+      + 

28     25 

+      + 

Tot^iL 

t 

StotlonV. 

1901. 
March  26. 
4-5  p.m. 

t» 
6-5  p.m. 

1 

April  24. 
10-45  a.m. 

to 
0.40  p.m. 

July  15. 
l-«Op.m. 

to 
8-85  p.m. 

StoUon 
VL 

1901. 
March  2a 
0-50  p.m 

to 
l-50pm. 

Angler,       - 
Cod,    - 
Haddock,   • 
Brassiu,       •        • 
WhiUng,    -        . 
Long  rough  dab, 
flounder,   - 
Platee         -       - 
Lemon  hoIc, 
Witch  sole. 
Common  dab,     - 
Herring,     - 
Gray  skate, 
SUrry  ray,  - 

Com.  gurnard,   - 
Cod,   . 
Haddock,    • 
Brassie,      - 
WhiUng,     . 
Long  rough  dab. 
Flounder,  - 
Plaice, 
Lemon  sole. 
Witch  sole. 
Oommon  dab,    - 
Gray  skate, 
Thomback  skate. 
Starry  ray. 

Com.  gurnard,  • 
Cod,   .       -       . 
Haddock,    • 
WhiUng,    -       . 
Long  rough  dab. 
Flounder,  • 
Pkice,        .       . 
Lemon  soles 
Witch  sole, 

Oray  skate, 

Cat-flsli,     . 
Cod,    .       -       . 
Whiting,    . 
Long  rough  dab. 
Flounder,   - 
PUiice,        -       . 
Lemon  sole. 
Common  dab,     • 
HaUbut,     .       . 

1 

8 

1 

8 

4 
2 

2 

• 

22 
4 

*6 
2 

1 

: 

4 
22 

. 

's 

28 
11 

I 
10 

1 

8 

1 

1 
1*1 

• 

1 
3 
12 

5 
• 

i 
I 

8 
8 

;  I 

1 

1 

1 
1 

1 

1 

1 
2 

! 
1 

2 
1 

1 
b 

1 
2 

1 

1 
1 

2 
1 

!  1 

2 

1 
1 

i 
1 

2 

1 

i 
1 

2 

i 
i 

1 
1 

1 

3 

1 

1 

2 

1 

2. 

1       *. 

I    ! 

1 

.  1  . 

•i   : 

:l  : 

1  . 

2  . 

;    1 
i  ; 

I 

1  i  • 

1 
•17 

! 

23  ; 

78 

2 

1 

2 
12 
10 

1 

4 

1 ; 

162 

2 

9 

79 
P7 

106 

24 

9 

45 

15 

71 

1 

8 

14 

6 

2 

3 

196 

1 

i 
ti 

6 

i     I 

1 

17 
10 

1      12 

1 

I 

52 

'Three 28 inches;  two 80 inches;  three 81  inches ;  one83 Inches;  one 86 inches, 
f  One  28  inehcs;  one  84  inches ;  one  37  inches  one  88  inches.  t  One  81  inches. 
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TABLE  C— Record  of  Obsbrvatjons  madh  on  Board  the  "Garland"  during  1901. 
A.  FISH  CAUGHT— Firth  of  YoKT^—corUinued. 


Statloo, 

Dttte,  and 

Time 

Tawl 

Down. 

Kind  of  Fish. 

SizK  IN  Inches. 

Totol. 

4 
+ 

6 

+ 

6 

+ 

7 

+ 

8 

+ 

9 

+ 

10 

+ 

11 

+ 

12 

+ 

18 

+ 

14 

+ 

16 

+ 

16 

+ 

17 

+ 

18 

+ 

19 

+ 

20 

+ 

21 

+ 

2*^ 

+ 

26 

+ 

VL 

1801. 

April  24. 

1-S6p.m. 

to 
2-16  p.m. 

July  16. 
64)p.m. 

to 
6-16  p.m. 

Statiaa 

vn. 

Mar.  29. 

11-60  a^m. 

to 
1-60  p.m. 

April  2S. 
04  p.m. 

to 
1-42  p.m. 

JttJy». 
2<0  pim. 

to 
4-6  p.m. 

Com.  gornard,  • 
Dragonet,  - 
Cod,    - 
Brill,  - 
Plaice, 
Lemon  aole, 
Common  dab,     • 

Com.  gurnard,    • 

Angler, 

Cod,    -        .        - 

Whiting.    .        - 

Long  rough  dab. 

Plaice,  ^  .       - 

Lemon  tole. 

Black  aole, 

S' :  ; 

Whiilng,     - 
Long  rough  dab, 
Floonder,  • 
Plaice.        -       . 
Lemon  sole, 
Witeh  Mle. 
Common  dab,     - 
Sprat,         .       . 
Starrj-imy,- 

Com.  gurnard,  • 
Angler,      • 
Dragooet.  -       - 
Cod,    - 
Haddock,    • 
Whiting,    .       . 
Long  rough  dab, 
Flounder.  • 
Plake. 
Lemon  tole. 
Witch  sole, 
Common  dab,     • 
Oraj  skate, 

8Un7-»y, 
Com.  gamard,  • 

ESS.  : 
i3£S^;    : 

Whiting,    . 
Long  rough  dab, 
Flonnder,  - 
Plaice. 
LenoD  sole, 

Gray  skate, 

I 

6 

1 

IS 
1 

1 
6 

2 
4 

4 

71 

2 

6 

2 

M 

9 

6 
26 

17 

20 
60 

66 
76 

10 
13 

2 

1 

4 
21 

8 
* 
2 

4 
17 

1 
8 

h 

1 

12 

17 
32 

20 
20 

2 

IS 
16 

10 

li 

2 

11 

12 

8 

2 

. 

2 
9 

. 

• 
• 

• 

8 

1 
4 

1 
2 

1 
9 

1 
*4 

j'l 

i 

1 

3 

1 

1 

2 
1 

8 

• 
1 

2 
2 

i 
i 

V 

1 

1 
1 

i 
1 

2 

2 

1 
2 

I 
*2 

1 

• 

1 

• 
• 

\ 
16 

12 

46 

89 
*3 

27 
86 
2 

124 

1 
2 
6 
1 

18 
6 

46 

6 

4 

170 

tl 
2 

269 

1 

8 

0 
8 

6 
2 

1 

2 

2 

1 
1 

7 

1 

1 
1 

2 

1 
1 

i 

1 

43 
2 

1 
22 

6 
20 
71 

69 

17 

8 

161 

1 
2 
1 

410 

86 

1 

lii 
i 

1 
66 
26 
166 

1 

427 

*  One  26  Inches. 


t  One  8^  Inches. 
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TABLE  C. — Record  of  Obsbrvations  made  on  Board  the  "Garland''  during  1901. 
A.  FISH  CAUGHT— Firth  of  YouiVL^etnUinued. 


StaUon, 
Date,  and 

KlndofFinh. 

Size 

»  iKCHIS. 

Total. 

Tinio 
Trai^rl 
down. 

4 
+ 

5       6 

+      + 

7 

8 

+ 

9 

+ 

1 

8 

14 

+ 

15 

16 

+ 

17     18 

+      + 

19 

+ 

20 

+ 

21 

+ 

23 

+ 

25 

+ 

StoUon 

z. 

1901. 
Mar.  20. 
0-50  p.m. 

to 
1-50  p.m. 

April  26. 
1-0  p.m. 

to 
1-50  p.m. 

North  Of 
Station 

m. 

Oromarty 

Plrth. 

1901. 

Jan.  7. 

1-80  p.m. 

to 
2-15  p.m. 

Crom'ty  to 
Ro»skeln, 

Mid- 
Channel. 
Jan  S. 
10-30  a.m. 

to 
ll^a.m. 

Crom'ty  to 
Roaskein 
Ohnrcb, 

near 
N.  side. 
Jan.  8 
0-25  p.m. 

to 
2-0  p.m. 

Father-lasher,    • 
Cod,   . 
Whiting,     ■ 
Flounder,  - 
Plaice, 

Paddock   {Rani- 

up9raneu»\  • 

Thumback  akate, 

Cod,    -       .       . 
Whiting,    - 
Lemon  sole, 
Herring,     • 
Gray  uiate, 
Thomhack  skate. 

Cod,    .       .       . 
Haddock,    - 
Whlring,     .       . 
Saithe, 

Plaice,        -       - 
Lemon  sole. 
Witch  sole, 
Thomback  skate, 

Cod,    .       .       . 
Haddock,    .       - 
Whiting,    - 
Satthe,       .       • 
Plaice,        .       . 
Common  dab,    • 
Thomback  skate, 

Cod,    .       .       • 
Haddock,    •  .     • 
Whiting,     . 
Saithe, 

Long  rough  dab, 
Plaice, 
Lemon  sole. 
Common  dab,    • 
Thomback  skate. 

1 
1} 

1 
5 

2 
1 
1 

2 

i 

2 
V 

1 

1 

1 
2 

2 

Cac 
1 

1 

1 

1 

\ 

>HA] 

i 

• 

• 

1 
1 

BTY 

1 

1 

1 

1 
1 

2 

1 

Fib 

2 
1 

8 

1 

1 

TH. 

\ 
1 

J 
2 

1 

2 

2 

. 

2 

• 

2 

I 

1 

1 

'  ! 
1 

1 
1 

I 

3 
1 

2 
1 

1 

. 
1 

1 

2 

1 

1 

1 

i 

I 

1 

1 

S 

1 

2 

13 

1 
1 

I 
4 

1 
1 

2|2 

:!'i 
.  1  . 

26 

9 

4 

3 

•1 

1 
6 

1 

1 

1 

8 

1 

i 

1 
V 

33 

tl4 
9 

1 

3 

14 

2 

1 
1 

45 

J5 
5 

1 
3 

1 
1 
1 

17 

15 

68 

____ 

' 

' 

*  2}  Inches.       t  One  81  Inches ;  om  IS  inches.       X  One  84  inches ;  one  40  inches.       |  One  81  Inches. 
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TABLE  C. — Rbcord  op  Observations  madk  on  Board  the  "  Garland  "  during  1901 
A.  FISH  CAUGHT— Cromarty  Firth— «m/i»M«i. 


FroiD  off 

AlBflMte 

Inrer- 

fordon, 

Mld- 

GfaaaneL 

1901. 

Jan.  8. 

3-90  p.  m. 

to 
3-20p.in. 


JF^tMBOff 

IbTcr- 
goitlon 
toCullie- 

CQadCD. 

Jan.  9. 
9.40  a.ni. 

to 
10-40  a.m. 


190L 
Oct  S5. 

10-90  a-m. 
to 


n. 

1901. 
Oct.  99. 
OJtOpum. 

to 
9-90  p.ni. 


Cod,  .       -       . 
Haddock,   - 
Whiting.    .        - 
Saithe,        -        - 
Ling, .       -       - 
Lemon  lole, 

nitbor-lasher,    - 

SSf' ■-    : 

Haddock,   • 
WWtlng,     .       . 
Ung, .       -       - 
Lemon  sole, 

1 

1 

2 

1 

l 

'l 

I 

8 

5 
I 

4 
*1 

8 
2 

1 

; 
1 

*2 

1 

1 
1 

1 

1 
1 

1 
2 

2 
1 

1 
*1 

FiBTH  OP  Clyde. 


Com.  gomard,   • 

Dory, 

Haddock,    . 

Hake, 

Long  rongh  dab, 

Lemon  sole, 

Wlieh  sole, 

Common  dab, 

Or^  akate, 

Tbornback  fikato, 

Cockoo-ray, 


Con.  gurnard, 

Dofj, 

lApairii      mon- 

H^ock,    ' 
Hake, 
Plaice, 
Lemon  lole, 
Common  dab, 
Grey  nkate 
Thomback  skate, 
Cnckoo-rajr, 


•23 
10 
3 
1 

1 


44 


1116 
1 


10 

IT! 

••r 

tfi 


*  (me  48  lacbea.  t  One  99  inches  ;  one  82  inches.  X  37  Inches.  I  26  Inches.  ||  One  8  Inches. 

*t  <}  hiehet.  *  *  One  2}  inches.  (t  One  86  inches  ;  one  88  inches. 
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TABLE  C. — BsooRD  op  Obsbrvatigns  made  on  Board  thb  "Garland"  during  1901. 
A.  FISH  CAUGHT— Firth  of  CLYi)E-H»n/inti«rf. 


StaUon, 
Date,  and 
•nme 
Trawl 
down. 

Kind  of  Fish. 

SiZK  n  IXCHBS. 

Total 

4 
-1- 

6 

+ 

+ 

7 

+ 

8 
+ 

9 

+ 

10 

+ 

11 

+ 

12 

+ 

1        1 
18     14     16 

+  I  +  J  + 

16 

+ 

17 

+ 

18 

+ 

19 

+ 

20 

+ 

21 

+ 

28 

+ 

26 

+ 

Station 

m. 

1901. 
Oct.  28. 
10-86  a.m. 

to 
11.66  a.m. 

Station 

IV. 

1901. 

Oct.  22. 

3-36  p.m. 

to 
4-20  p.m. 

Station 

V. 

1901. 

Nor.  7. 

2-60  p.m. 

to 
8-60  p.m. 

Btatim 
VL 

19  L 
Oct.  26. 
0-26  p.m. 

to 
2-26  p.m. 

Station 
▼n. 

1901. 

Not.  7. 

9-83  ».m. 

to 
11-38  a.m. 

Com.  gnmard,   - 
Angler* 
Whiting,    - 
Hake,         -       - 
Long  roogh  dab. 
Plaice, 
Lemon  sole. 
Witch  sole. 

Com.  gnrnard,   • 
Cod,   -       .       . 
Long  rough  dab. 
Common  dab,     • 
Thomback  skate. 

Com.  gnmard,   • 
Haddock,    .       - 
Brassie,      • 
Lemon  sole, 
Thomback  skate. 

Red  gurnard,     • 
Com.  gurnard,  - 
Haddock,    -       - 
Rrasste, 
Whiting,    . 
Hake,        .       - 
Lemon  sole, 
Common  dab,     - 
Nurse  Hound,    • 
Thomback  skate, 
Cuckoo-ray, 

Red  gurnard. 
Com.  gurnard,   - 

WhiwSg.     - 
Hake,         -       • 
Long  rough  dab, 
Lemon  sole, 
Witch  sole. 
Common  dab, 
Thomback  skate, 
Cuckoo-ray, 
Homelyn-ray,    • 

i 

3 

18 

\ 
2 

1 

1 

1 

2 

1 

14 

1 
1 

8 

24 
1 

1 

1 

1 
2 

1 
1 

2 

8 

1 

1 
1 

'l 

1 

8 

1 

1 

1 

1  . 

2 

i 

2 

's 

1 

1 
8 

2 

. 

. 

1 
1 

1 

1 
1 

2 

1 
1 

1 
1 

1 
1 

2 

i 

1 

*2 

• 

• 

1 

1    \ 

: 
1 

i 

• 

1 

6 
•2 

t» 

3 
10 

8 
«0 

J2 

102 

18 
|5 

88 

*  One  40  inches ;  one  41  inebea.  t  One  28  inches.  t  One  26}  inches. 


I  One  27}  inches. 
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TABLE  C. — ^Rbcord  of  Obsbrvationb  made  on  Board  the  ''Garland"  during  1901. 
A.  FISH  CAUGHT— Firth  of  Clyde— con/tnuerf. 


Stotkm, 
Dote,  and 

Kind  of  Fish. 

SiZK  nr  iNCHsa. 

Total. 

flme 
Tt»wl 
down. 

4 
+ 

6 

6 

7 

-f- 

8 

+ 

9 

-1- 

10 

+ 

11 

+ 

12 

+ 

18 

+ 

14  '  16 

+  '  + 

16 

+ 

17 

+ 

18 

+ 

10 

+ 

20 

+ 

21 

+ 

23 

+ 

26 

+ 

SUtton 
▼in. 

1901. 

Sot.  ft. 

l<MOa.ni. 

to 
040  p.m. 

SUtton 
IX. 

1901. 
Hot.  «. 
10^A.m. 

to 
0-9]i.m. 

SUtiOB 

X. 

1901. 
1  Nor.  1. 
.O-Wptm. 
1       to 
,  2-SOp.m. 

1 
1 

Com.  gmnftrd,   • 
Haddock,    • 
Whiting,     • 
Hake, 
Sail-fluke,  • 
Piked-doif, 
Thornhack  skate, 
Homelyn-ray,     - 

Com.  gnmard, 
Angler,       -       - 
WWtlng.    .       . 
Hake,  - 
VkitchMle, 
Plked-dog, . 
Thornbadc  akate, 

RedOumard, 
Oom.  gurnard,   - 
Haddock,    .       . 
Whiting,    - 
Hak^.       -       - 
Lemonaole, 
Witch  sole, 

Plked-dog, . 
Gray  ikate, 
Cockoo-ray, 

Streaked  gnniard 
Com.gamard,    - 
Ancler,      •       - 
WWttag,    .       - 
Hake,         .       • 
Long  rough  dab, 
Plaice,        .       . 
Lemonaole. 
Wltcheote. 
Common  dab,    • 
Argentine, 
Plked-dog, 

1 

8 

1 

i 

1 
li 

2 

1 

1 

40 

2 
14 

10 

12 

4 

87 

ft 
26 

1 

I's 

8 
26 

19 
6 

9 

2 
1 

10 
16 

1 

1 

1*1 
1*6 

3 

1 
8 

14 

8 
16 

1 
2 

1 

4 
2 

1 

8 

6 
8 
6 

1 

2 

2 
8 

13 
8 

i 

2 

2 

8 

1 
*4 

1 
2 

8 
*2 

1 

1 

* 
• 

2 

i 
•  1 

2 

\ 

1 

• 
• 

♦18 
8 
6 
1 

1 

18 
H 

2 

42 

18 
1 

1 
2 
6 

|3 

86 

8 
89 

4 
1 
2 
1 
4 
111 
11 

1 

68 

Station 

I     1901. 

Not.  U. 

'  U<0«.m. 

to 

1-*  p.m. 

1 
86 

2 
26 
88 

16 

2 

102 

49 

1 
6 

406 

1 

»0M8|inetaee. 


t  One  26  Inches. 
n  One  27}  Inches. 


t  One  261  Inches. 
IT  One  8}  inches. 


I  One  28  Inches 
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TABLE  C. — Record  op  Observations  madk  on  Board  thb  "Garland"  during  1901. 
A.  FISH  CAUGHT— Firth  of  GhYD^r-tumtinued, 


station. 

Date,  and 

Time 

Trawl 

down. 

Kind  of  Fish. 

Size  ik  Ikchm. 

Total. 

i 

i 

1 

4       .^,67 
+      +      +  '  + 

8       9   .  10     11  ,  12 

+      +      +      +  1  + 

1                1 

1  18  '  14  1  15     16  ,  17 

!  +   +  ;  +   +  1  + 

1     , 

18 

19     20 

+      + 

21 

+ 

28     26 

+      + 

Station 

zn. 

1901. 

Nov.  a 

9-0  a.m, 

to 
ll-S  a.m. 

Station 

zm. 

1901. 
Oct  9. 
Ut  Haul, 
11-15  a.m. 

to 
0-16  p.m. 

ind  Haul, 
1-4  p.m. 

to 
2-6  p.m. 

Nov.  28. 
8-10  p.m. 

to 
4-10  p.m. 

Deo.2«. 
10-6S  a.m. 

to 
12-28  p.m. 

Com.  gurnard,    - 

^r-   :    : 

Whiting,     - 
Hake, 

Ling,  -       -       - 
Long  rough  dab, 
Sall-fluke.  - 
Witch  sole, 
Plked-dog,  - 
White  skate. 
Fullers-ray, 
Thomback  skate, 

Com.  gurnard,   - 
Haddock,    - 
Long  rough  dab. 

Com.  ^mard,  - 
Liparx9  vulgaris, 
Ltparit      iruni- 

tagui,     - 
Ood,    - 
Bransle,      - 
Whiting,    - 
Long  rough  dab, 
Common  dab, 
Argentine, 

Com.  gurnard,   - 
Cod.    -       -       - 
Braasle,      -       - 
Whiting,    - 
Hake,.       -       - 
Long  rough  dab. 

Angler, 

^T*^-.    : 

Coal-flih,    -       • 
Herring,     • 
Plked-dog,  -       - 
Thomback  skate, 

1 

1  ;  1  ; 

l'    -4 

:  i : 

';       * 

^ !  ^ 

:  i  ; 

1 

'■  i  ■ 

'  !  1 

1     ' 
i 

19  j  20 

: '  2 

:': 

■.'■ 

1 

4       1 

•  1    • 

1    ! 

•  1    2 

1       . 

■ 

1    ] 
1    . 

e 

2 

i 

1 

1 

*2 

i 

4       3 

1  •«  : 

14     20 

1 
1     ' 

i'i- 

1  \ 
\    \ 

\  1  '. 

19     18 

.*    '    ' 

1 

;     •          1 

'  ,  : 

;  1  ;  1  ;  1  ;     ; 

: ,  : .  3  i  v 

:  1  ^  :  i  :  '  : 

.        .    i     2        1        $ 

:  1  : :  :  1  •  ■  • 

.  i  .  ;  11  .  ;  . 

1  ; 

.  1  .    . 

6^  :.!  : 

: '  :  1  : 
1   1  i  *. 

.  1 . 

1 
1 

1 

•    1 

.j 

: ! 

!  1 

1 
l 

• 

• 

• 

23 
•2 

n 
1 

76 
2 

IJ86 
8 

I 

.11 

1 
3 

1 

1 
• 

: 
: 

1  '  1    ' 
1  1  1    ■ 

*   1   * 

1       :    1 

:    :  i ;    :    :  i  : ' 
:!:    -J:    :,: 

1 

i 

\  \  \ 

\  \  \ 

«6 

3 

1 
2 

6 

12 

♦  fl8 

1 
2 
2 
2 

1 

i 

■ 

1 

! 
j 

'   '   ! 

i ' 

.   '    .   '   .   1    1 

:  1  :  ,  1  1  ', 

!         1 

i 

2  i    . 

1 

il: 
;  1  : 

1 

\       .       '.   \    \ 

:    :    '8 :  : 

,    1 

j 

1        ,        ' 

i 
: ;  :    :  i : 

:,:':!: 
:  i  :  i  :  i  : 

1 

42 

1 
3 
3 

t 
4 

1 

1 

! 

2  ; 

1   \ 

i    1    1 
1    i 

19 

1         ' 

*    ;    *    \ 

.  i  . 

:    : 
1 

: 

• 

• 

1   ; 

1 

1    1    ' 
t    ' 

.  j  .  1  . 

; 

1 

1     , 
.  1  .  ,  1 

: '  • !  : 
*2 1  1 1  ; 

1 

lis 

2 

1 
1 
3 

mil 

1 

1 

12 

; 

*  Two  28  Inches.       t  27|  Inches.        t  One  27  inches.       |  81  inches.        n  One  2|  inchet.       ^  One  80  inches. 

**  One  29  inches.  f  f  FIto  1}  inches ;  four  1(  Inches ;  three  1}  inches ;  four  2  Inches ;  two  2}  Inches. 

tt  One  1|  inches ;  two  1]  locbes  ii  2  inches  lll|  27^  inches 
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TABLE  C. — Rboord  op  Obsbrvations  madb  on  Board  thb  "Garland"  during  1901. 
A.  FISH  CAUGHT— Firth  op  CLYDM—continued, 


StetlOD, 

Size  ik  IircnBfl. 

Drnte^nd 

Kind  of  Flab. 

Time 

1        1 

Total. 

Trtiwl 

4       5 

6 

7 

8 

9 

10 

11 

12 

1                                                  9     20 

21 

28 

25 

down. 

+     + 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

h      + 

+ 

+ 

+ 

1 

1 

I 

•    1 

1 

4 

3 

.    1 

• 

1 

• 

• 

• 

• 

• 

8 
1 

1 

6 
8 

8 
2 

6 

1 

i 

23 

80 

I 

6 

1 

,    '    . 

1 

8 

1 

6 

1 

1 

2 

r  1   5 

6 

2 

22 

. 

1 

. 

1 

2 

2 

1 

2 

2 

,    1 

5 

I 

• 

.   !   . 

1 

1 

1 

46 

^^ 

I 

3 

• 

1 

3 

3 

5       . 
1 

• 

1 

1 

15 
8 

1 

1 

8 

3 

1 

.   '   . 

5 

' 

2 

1 

1 

1 

i 

2 

• 

: 

1 
1 

1 

• :  •  1  • 

8 

8 
6 

1 

• 

' 

2 

1 

4 

43 

1 

■■"■ 

3 

' 

' 

2 

1 

i 

'. 

* 

3 

2       *. 

*  ; 

•• 

1 

l 

I       \       4 

i 

8 
3 
7 

1 

22 

1 
1 

'        1 
.1       . 

1 

1 

1 

2 

• 

1 

. 

•    i    • 

1 

1 

1 

. 

1 

5 

11 

80 

40 

26 

8 

, 

125 

4 

2 

1 

, 

. 

, 

, 

7 

9 

9 

81 

64     4* 

1 

.        1       . 

27 

6 

•    1    • 
1 

178 

810 

1 

1 

1 

8 

] 

1 

1 

3 

10 

37 

30 

10 

i 

1 

.    1    '- 

98 
8 

t 

8 

21 

57 

28 

18 

6 

1 

185 

1 
*1 

1 

' 

1 

1    . 

1 

1 

i 

1 

•    1    • 
1 

• 

1 

i 

241 

1 

1 





80  Inches. 
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TA.BLE  C. — ^Rrcord  of  Observations  madb  on  Board  the  "Garland"  during  1901. 
A.  FISH  CAUGHT— Firth  of  Clyde— <j(wUint«<?<i. 


station, 

Date,  and 

Time 

Trawl 

down. 


Station 
XV. 

1901. 
Dec.  24. 
1-6  p.m. 

to 
2-45  p.  m. 


Station 
XVL 

1901. 
Oct.  12. 
8-80  a.m. 

to 
10-20  a.m, 


Sizs  IK  Inohss. 


Kind  of  Fish. 


Com.  gurnard,    - 
Cod,   .       -       - 
Haddock,   • 
Brassie, 
Coal-flsh,    - 
Long  rough  dab. 
Plaice, 
Witch  sole, 
Argentine, 
PlkedKiog. 
Thornback  skate. 


Nor.  27. 
2-10  p.m. 

to 
S-56  p.m. 


Dec.  23. 
1-15  p.m. 

to 
8-18  p.m. 


;statioii 
xvn. 

1901. 
Oct  11. 
1-S5  p.m. 

to 
2-W  p.m. 


Haddock,   • 
Long  rough  dab, 
Witch  sole, 
Herring,     - 


Long  rough  dab. 
Witch  sole, 


Witch  sole 


Com.  gurnard, 

Cod,   - 

Haddock 

Brassie, 

Saithe, 

Hake, 

Turbot, 

Long  rough  dab, 

Plaice, 

Lemon  sole. 

Witch  sole. 

Common  dab, 

Thornback  skate, 


2     84 


8       9 

+      + 


34     22 


17     18 

+      + 


13 


11 


20     21 

+      + 


8  Inches. 


Digitized  by 


Google 


of  the  Fishery  Board  for  Scotland.  51 

TABLE  C. — ^Record  op  Observations  madb  on  Board  thb  "Garland"  durinq  1901. 
A.  FISH  CAUGHT— Firth  of  Clydk— continued. 


station, 

Date,  and 

Time 

Trawl 

dovn. 

Kind  of  FUh. 

SizB  IN  Inches. 

Total. 

6 

1 
50 

8 
85 

7 
70 

9 
•1 

2 

2 

4 
+ 

5 

+ 

+  1  + 

8 

9 

+ 

10     11 

+      + 

12 

+ 

18 

+ 

1 
25 

1 
12 

U 

+ 

15 

+ 

16 

+ 

1,' 

+ 

18 

+ 

19 

+ 

20 

21 

+ 

23 

25 

+ 

Button 

xvn. 

XOT.  »7. 
U-IO  a.m. 

to 
(MOp.m. 

DecM. 
10-10  a.ni. 

to 
11.25  a.m. 

Com.  gurnard,    • 

God.   .       .       - 

Bnssle.      •       • 

Hake, 

Long  rough  dab, 

Plaice. 

Witch  Mle. 

€!onger. 

Thornback  skate, 
Lythe, 

Com.  gomard,    - 

IApttri»$p, 

Cod,    - 

WhWng,     - 

Hake, 

Long  rough  dab, 

Plaice, 

Witch  sole. 

Common  dab,     • 

1 

1 
2 

8 

1 
1« 

20 
11 

1 

's 

10 
*8 

• 

16 

1 
18 

14 

1 

8 
5 

5 

2 

1 

1 

i 

\ 

186 

tl 

29 

1 

88 

9 

87 

•  89  inches. 


t  2  inches. 
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TABLE  C. — Record  op  Obsbrvations  madb  on  Board  the 
"Garland"  during  1901. 


B— PHYSICAL  OBSERVATIONS— Cromarty  Firth. 


_ 

Temperature. 

station, 
Date,  and 

1 

Air. 

Water 

Wind. 

1    Wenther. 

Sea. 

Tide. 

Baro- 
meter. 

^2 

Hour. 

•s 

Sur-  '  Hot- 

Depth 

in 
faths. 

Dry 

Direc- 

Force. 

td 

Bulb. 

face.  1  torn. 

tion. 

1901. 

' 

1 

Jan.  7. 

10  16  a.m. 

Otct 
Stn. 

1 

1 

111. 

4  0 

44-4 

4.'>0 

9 

K.S.B. 

ft    j  Oveicast 

Slight. 

8   h.  fl. 

80-27 

2 

Jan.  8. 

1 

, 

10.20  am. 

M 

4-4 

48-4 

44*3 

14 

M 

4 

- 

2h.8m.    80-08 
fl 

' 

Jan.  9. 

1 

1 

9.30  a.m. 

Off 
Inter- 

1 

1 

n: 

2-3 

42-4 

430 

It 

W. 

1 

Calm. 

Jh.fl.       29-78 

1 

Jan.  10. 

9.40  a.ro. 

West 

lurer- 

cor- 
don. 

0-04 

40-9 

48-8 

8 

w. 

Light 

Cloudy. 

,, 

Low  water  29-90 

1 

Frost 

Jan.  17. 

10.15  B.m. 

Off 
Salt- 
bum. 

2-2 

42-2 

442 

12i 

S.S.W. 

2 

Cloudy. 

Smooth. 

Near  high!  29  76 

2 

waUr. 

Jan.  18. 

11.0   a.m. 

Off 
Caa'le. 

cralg. 

7-8 

42-4 

43-9 

4 

S.W 

2 

tf 

Calm. 

High 
water. 

29*78 

2 

Jan.  SI. 

10.20  a.m. 

East 

of 

Jam- 

inia 

Vill- 

Age  in 
bay. 

2-5 

44-3 

482 

8 

W.S.W. 

4 

Orercabt. 

Slight. 

Sh.50m.fl. 

29-78 

1 

Jan.  98. 

10.40  a.m. 

Close 
off  the 

West 
Stttei. 

6-6 

48-9 

44-6 

H 

S.W. 

Scjual- 

Cloudy. 

., 

2h.  85m.  fl. 

80  26 

If 

Moray  Firth. 


Station 

XIV. 

1901. 
Feb.  2. 
2.0   p.m. 

4.20  p.m. 


Station 

XV. 

1901. 

Feb.  2. 

10.0  a.m 

12.25  p.n-. 


N.    I    3-4 
8.        :)-8 


«.         8-2 
N.    '    8-8 


487 
480 


4.T9 
43-3 


42  8 
43-2 


42-9 
43-2 


?»i    N.N.W.        A( 
43      N.fJ.W        4\ 


N.W.  3  / 

N.W.         b\ 


2«        N.W.  3  j 

33 


Cloudy  .pass-,  Slight, 
ing  snow  N.E. 
showers.    {     iwell. 


Overcast, 

sno\%' 

showers. 


Low  water 
2h.20m.fl. 


80-47 
30-47 


2h.  12m.   !  30-46 
ebb. 


4Jh.  ebb.  80-4« 


8| 

4 


44 
44 
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TARLb)  C — ^Rboord  of  Obsbrvations  madb  on  Board  the 
"Garland"  during  1901. 


B.  PHYSICAL  OBSERVATIONS.— FiKTH  of  Forth. 


TemperatnTe. 

! 

1    ! 

Wind. 

Weather.          Sea. 

1 

Tide. 

Baro- 
meter. 

>^ 

StatioD, 

[>ate,uid 

Hour. 

Air. 

Water. 

1    , 

Dry 
Unlb. 

Smr-     Bot- 
face.  1  tom. 

Depth 

In 
fathn. 

Dlrec- 
tion. 

Force. 

1                     1 

StotioilL 

1 

1 

1                     1 
1 

1900. 

1 

i 

Sept  11. 

'                  1 

O   p.m. 

w. 

6404 

56-9 

55-0 

9 

W. 

3       Cloudy.       1  SUght. 

slight  haze,  i 

3      Fine,  slight ,      „ 

haze.         1 

~       1 

30-89 

3 

CO   p.m.  j 

E     ! 

91-70 

56-4 

54-7 

15J 

W. 

1 

30-40 

^ 

1901.      1 

Mir.  28.    ' 

1 

1 

i 

11.5  a.in. 

E.    ' 

47-80   415 

41-8 

m 

8.S.W. 

'     !«"'•           i'^.'^k 

— 

30-49 

n. 

E.  swell. 

1.5   p.m. 

w. 

44-24 

42-8 

41-9 

18 

s. 

Fine,  mod- 

^^ 

— 

30-49 

u 

erate,  clear. 

April  23. 

1   9.40  p.m. 

E. 

66-30 

43-4 

«1 

15 

s.w. 

Orercast, 
hazy. 

SUght. 

4h.  11. 

29-77 

2J 

•    S.5   p.m. 

W. 

60-62 

448 

42-5 

14 

s.w. 

„ 

10  m.  ebb. 

29-76 

u 

'  Jane  19. 

1 

l.»p.m 

W 

51-26 

50-9 

49-9 

7 

w. 

Rain, 
continuouH. 

Smooth. 

5h.  fl. 

80-03 

1} 

A.0   p.m. 

B 

5870 

50-6 

4S-9 

15 

— 

Heavy  rain. 

i« 

U  h.  ebb. 

89-97 

n 

1   July  12. 

'  11.17  a.m. 

1 

E. 

68-82 

57-1 

56-1 

n 

w. 

Flot,  mod- 
erate,clear. 

Choppy. 

9  m.  ebb. 

30-14 

21 

1.20  pm. 

1 

W. 

64-22 

59-5      51-9 

16 

w. 

«» 

2  h.  ebb. 

3014 

0 

1 

1900. 

1   S«ptll. 

■ 

2.85  p.mu 

W. 

62-60 

55-4 

500 

14 

N.N.W. 

Cloudy. 

SUght. 

5h.  36m.  A. 

8008 

8 

4.10  p.m. 

E. 

61-16 

55-3 

54-8 

13i 

N. 

„ 

„ 

2  h.  ebb. 

31-02 

3 

1901. 

Mar.  7. 

10.0  a.m. 

E. 

42-26 

41-6       40-9 

10 

E. 

OVcast,  wtth 
rain  and  fog. 

SUght. 

Ih.  fl. 

29-11 

1| 

12.49  p.m. 

W. 

4172 

409      40-9 

14 

N.E. 

Cloudy. 

Moderate, 

3h.  fl. 

39-33 

3 

April  24. 
8.24  p.m. 

E. 

49-64 

45-8 

43-6 

12} 

E. 

01oQdy,flne 
haze. 

g'sssr.: 

8h.  fl. 

80  07 

3 

4.40  p.m. 

w. 

46-76 

43-8 

43  3 

13 

E. 

Cloudy,  fine. 

Rough. 

5h.35m.fl. 

8005 

3 

May  17. 

11.45  a.m. 

W. 

4910 

51-2     46  1 

18 

E. 

Fine,  slight 

Slight 
B.BweU. 

4ih.  fl. 

30-23 

4 

! 

haze. 

2.14  p.m. 

B. 

50-W 

50-3    '44-8 

16 

E.S.E. 

Fine,  mod- 

1  h.  ebb. 

30-33 

3i 

May  20. 
12.0  noon. 

erate,  clear. 

w. 

56-48 

52-9 

490 

14 

E.S.E. 

Fine,  cloud  V, 

SUght, 

High 

39-84 

8 

slight  haze. 

^ter. 

1 

3.40  pm. 

E. 

58  96 

511 

49-2 

13 

E.  by  S. 

Cloudy,  fine. 

«• 

2h.40m.eb. 

39-83 

3i    1 

;   June  6. 

:  12.25  p.m. 

1 

E. 

58*28 

49-5 

47-3 

15J 

E.S. 

Cloudy, 
slight  haze. 

Choppy. 

3^  h.  fl. 

80-00 

n  i 

1    4.5   p.m. 

1    . 

W. 

55  40 

49-4 

47.4 

14 

W. 

Flne,cIoudy, 
slight  haze. 

" 

Low 
water. 

30-00 

1 

Junt  10. 

1 

12.45  p.m. 

W. 

5270 

48*9 

47  8 

13J 

W.S.W. 

5 

Olondy.pass* 
Ing  showers. 

•• 

4|  h.  ebb. 

39-84 

2i 

8-40  p.m. 

B. 

55-76 

49-8 

47-3 

14 

W.S.W. 

5 

•• 

11  h.  fl. 

39-80 

n 
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Part  III, — Twentieth  Anniud  Bqport 


TABLE  C. — Record  of  Observations  made  on  Board  the 
"  Garland  "  during  1901. 

B.  PHYSICAL  OBSERVATIONS— Firth  of  Forth— con/tnued. 


station, 

Date,  and 

Hear. 


Temperature. 


Air. 


Dry 
Bulb. 


Water. 


Sur- 
face. 


Bot- 
tom. 


Depth 

in 
flaths 


Wind. 


Direc- 
tion. 


Force. 


Weather. 


Sea. 


Tide. 


Baro- 
meter. 


Station  n. 

1901. 
June  14. 
12.0  noon. 

2.20  p.nL 

June  24. 
11.40  a.m. 

1.80  p.m. 

July  12. 
2.0  p.m. 

4.fi  p.m. 


Station  m. 

1900. 

Sept  10. 

12.80  p.m. 

8.45  p.m. 

1901. 
March  14. 
10.85  a.m. 

2.0   p.m. 

April  28. 
2.25  p.m. 

5.55  p.m. 

May  9. 

12.30  p.m. 

4  40  p.m. 

May  18. 
11.82  a.m. 

4.5   p.m. 

May  16. 

11.80  a.m. 

2.15  p.m. 

May  28. 
11.10  a.m. 

2.45  p.m. 

Mav80. 
11.15  a.m. 

8.15  p.m. 

June  4. 
12.10  p  m. 

8.85  p.m. 

June?. 
11.80  a.m. 

4.0   p.m. 


E. 
W. 

W. 
E. 

E. 
W. 

B. 
W. 

W. 

B. 

E. 
W. 

W. 
E. 

W. 
£. 

E. 
W. 

E. 
W. 


50-90 
53-24 

60-08 
68-10 

08-68 
64-94 


61-84 
64*04 

40-64 
42-44 

57  02 
49-28 

44-60 
46-76 

64-82 
55-94 

52-88 
54-86 

58*60 
58-64 

5414 
55*04 

59-00 
57-20 

62*24 
63-06 


48*8 
490 

510 
51*0 

57*0 
58*7 


56*2 
5a  2 

41*8 
41-4 

44*8 
48*9 

46-8 
47-0 

49-6 
49*2 

461 
50-2 

51-4 
53-8 

51*8 
58-4 

58-4 
51-5 

55-2 
52-7 


48-8 
47-9 

491 
48-9 

52-8 
52*0 


55*7 
54*7   I 


42*4 
41-4 

48-R 
42-0 

46-8 
46-1 

46-2 
49*2 

49*0 
48*6 

51*0 
49-6 

511 

49-9 

52*9 
47*8 

58*0 
50*8 


18J 
18 

12 
17 

13 
17i 


7 
9 

7* 
12 

7 
7i 

7 
lOJ 

7 
10 

7J 
7i 

7J 

n 

7 
12 

H 

18 

6 
7 


B.S.E. 

W. 
W. 


W. 


W.N.W. 
W. 

E.S.E. 

S.E. 

S.W. 

w. 


K.N.E. 
E. 

E. 
B. 

S.S.E. 
N.W. 

E.N.E. 
E. 

S.W. 
S.W.byS 

N.N.E. 


OIoudy,flne. 
Cloudy. 

Cloudy,  fine. 

Fine,  cloudy, 
clear. 

Fine,  clear. 

Fine,  mod., 
clew. 


Hazy. 

Cloudy, 
with  haze. 


Oveitjast 


Cloudy, 
fine,  haze, 
fine,  haze. 


Smooth,     High 
E.  HwelL     water. 
Slight.      2h.20m.eb. 


S^h.  ebb. 
5h.20m.eb. 


liight 
airs. 

1 


Rain. 

Oreroast, 
haze. 

Fine,  hazy.    Smooth, 
slig't  swell 
1  Slight. 


2h.40m.eb. 
4h.45m.eb. 


29*81 
29-84 

80*06 
80  10 

30*14 
80*14 


Ripple. 
Slight, 


Calm. 
Slight 

E.  swell. 


2h.55m.fl.  80-40 
4h.10m.fl.  30-40 


Fine,  mod., 
clear. 

Oloudv, 
thick  haze. 
01oudy,fine, 
slight  haze. 

Passing  sho- 
wers, o'rcast 
Fine,  cloudy. 


Cloudy. 
Cloudy,  dull, 

Fine,  hazy. 


SUght  E. 
swell. 
Slight. 


Calm. 

Slight  E. 
swell,calm 

E.  swell 

Slight  E. 
swell. 

SUght 

Choppy. 


Qiite 
smooth. 
Oahn. 


2h.17m.fl. 

Low 
water. 

2]  h.  fl. 

i  h.  ebb. 

f  h.  fl. 
4f  h.  fl. 

1|  h.  ebb. 
4|  h.  ebb. 

5h.l0m.fl. 
2  h.  ebb. 

High 

water. 

8h.  86  m. 

ebb. 

5h.  fl. 

8  h.  ebb. 

3}  h.  fl. 
25  m.  ebb. 


Low 

water. 
4ih.fl. 


80-06 
8007 

29-86 
39-98 

30*02 
80*03 

80-40 
80*89 

80*36 
80-31 

39*86 
39-84 

39*62 
29-56 

39*97 
29-91 

80-39 
80*36 


n 

3 

3 
3i 

6 
5 


8 

3 
3 

2 

If 

2i 

n 

H 

u 

3 

n 

3 

n 

8 

3 
3 

3 
If 
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TABLE  C. — Record  of  Obsbbvations  madb  on  Board  thb 
"Garland"  during  1901. 

B.  PHYSICAL  OBSERVATIONS.— FiBTH  of  Forth— con/twMed. 


Station,    I    ^ 
Date,  and 
Hoar. 


Ttaiperature. 


Station  lU 

1901. 

June  13. 

11.30  a.m. 

2.(0  p^m. 

June  20. 
1.0  p.m. 

4.40  p.m. 

July  10. 
11.15  ajQ. 

15&pt.m. 


SCatioBiy. 

1900. 

Sept.  7. 

12.0  noon 

3.48  ]k.m. 

1901. 
Mar.  23. 

12.W  p.m. 

4.40  p.ro 

April  25. 
11.15  a.nL 

2.35  p.m. 

June  21. 
12.10  p.m. 

4.20  p.m. 

July  11. 
11.25  a.m. 

8.5  p.m. 


Button 
V. 

1900. 
Sept  18. 
lL48a.m. 

1.43  p.m. 

1901. 
Mar.  26. 
1.55  p.m. 

3.55  p.m. 

April  24. 
10  40  a.m. 

1150  p.m. 

May  10. 
1.20  p.m. 

4.20  p.m. 


Air. 


Dry 
Bulb. 


W.     53-24 
E.    I  55-76 

E.     I  67-92 


Water. 


Sur- 
face. 


48-6 
51-0 


:  58-28     50-8 


W.      67-64  I   56-5 


W. 

£. 

E. 
W. 

E. 
W. 


E. 

W. 

E. 
W. 

W. 
E. 

B. 
W. 


Bot- 
tom. 


69-00 

57-8  1 

58-28 

561 

56-84 

56-2 

42-44 

41-4 

44-60 

41-5 

48-92 

45-7 

58-60 

.46-2 

5216 

52-8 

68-82 

52-6 

64-04 

59-4 

68  02 

611 

62-60 

55-9 

63-50 

55-4 

86-80 

41-8 

36*68 

41-2 

47-80 

48-9 

49-64 

43-8 

47-48 

46-2 

47-66 

46-8 

48-2 
50  0 

51-9 
501 

55-4 


55-9 
55-6 

414 
411 

44-2 
46-2 

51-9 
52-0 

57-0 
57-2 


54-5 
54-1 
64-6 


41-8 
41-2 

42-4 
42-3 

44-8 
44-9 


Depth 

in 
fathH. 


Wind. 


Weather. 


Direc- 
tion. 


Force.' 


Sea. 


Hi 

28 

27 


W.N.W. 

K. 

w.s.w. 

Variable 

W. 
W. 


S.W. 
E.N.E. 

N.E. 

E. 
E. 

W.  by  8. 
S.W. 


Ugbt 
oirt. 


N.N.E. 
N.N.E. 

E. 
E. 

S.E. 
S.E. 


Light 

airs. 

0 


ygfat 
1 

6 
6 

3 
2 

5 
5 


Cloud  V,  iNts- 
sine  ghow'rs. 


Cloudy,  and 

duU. 
O'rcost,  pas- 
sing; sbow'rs. 

Fluo,  hazy,  i 

I 


Slight. 

Slight  to 
choppy. 

Slight. 

Smooth. 


Cloudy,  with  Calm. 

fine  rain. 
Orercast 


Cloudy. 
Fine,  haze. 


Cloudy, 
slight  hazo. 


Fine,  cloudy. 


Fine,  hazy. 

Fine,  hazy, 
tliunder. 


Fine,  haze. 
Fine,  hazy. 

Snow  Bh'rs. 

Cloudy, 
passing 
snow  sb'rs. 
Fine,  hazy. 


Fine,  mod- 
erate, clear. 
Cloudy. 


Calm,sl'ht 
N.E.swell. 
Calm, 
N.E.»well 

Choppy. 

Moderate. 

Slight. 


Smooth. 

Quiti 
smooth. 


Tide. 


High 

water. 
U  h.  ebb. 


1|  h.  fl. 
5i  h.  fl. 

Ih.lOmJl. 
5  h.50ni.fl. 


5h.  tL 
2h.48m.eb. 


Cairo. 


Choppy, 
N.B.sweU. 


Slight, 
E.  swell. 


Slight. 

S.E.swell. 

Choppy. 


4  h  ebb. 
\\  h.  fl. 

^h.  fl. 
4h.l0m.fl. 

lh.25m.eb. 
5h.  5m.  eb. 


Hh.  fl. 
3(h  fl. 

4ih.  ebb. 
ih.  fl. 

}h.  fl. 
3}h.  fl. 


Baro- 
meter. 

29-40 

2 

1 

29-44 

2 

2998 

^i| 

29-85 

U  ; 

30-00 

2     i 

80  00 

n 

80-01 

n 

29-97 

u 

30-41 

2 

80-41 

1 

3008 

2 

80-09 

•1 

29-88 

li 

29-90 

u 

8006 

n 

30-04 

2 

30-45 

fi 

30-44 

8i 

29-90 

«i 

29-87 

2} 

80-11 

«* 

3011 

8 

80-08 

8 

20-98 

n 

Digitized  by 


Google 


56 


Part  III. — Twentieth  Animal  BepoH 


TABLE  C. — Keoord  of  Observations  made  on  Board  the 
"Garland"  During  1901. 


B.  PHYSICAL  OBSERVATIONS.— Firth  ok  Yomu-^eotUinued. 


g 

Temperature. 

^ 

station, 

Date,  and 

Hour. 

1 

Air. 

Water. 

Wind. 

Weather. 

Sea. 

Tide. 

Baro- 
meter* 

It 

I 

Bulb. 

Sur- 
face. 

Bot- 
tom. 

Depth 

In 
faths. 

Dlrec- 
tion. 

Force. 

Station 

V. 

1901. 

Jane  97. 

10.48  a.m. 

E. 

58-64 

62-8 

49-0 

m 

N.N.E. 

1 

Overcast. 

Smooth. 

5ih.  fl. 

80-26 

1.0  p.m. 

W. 

69  00 

63-0 

48-8 

26 

E. 

1 

Fine,cloudy 

i» 

lh.40m. 
ebb. 

80-26 

June  38. 

6.30  a.m. 

£. 

53-06 

630 

49-6 

26 

- 

0 

Fine,  hazy. 

,. 

Low 

water. 
2ih.  fl. 

80-23 

8.60  a.m. 

W. 

— 

59-9 

48-9 

27 

Light 

0 

30-22 

( 

airs. 

July  15. 

1.33  p.m. 

W. 

63-60 

55-8 

51-2 

3U 

W. 

5 

Fine,  mod- 
erate,clear. 

Moderate. 

High 
water. 

29-97 

8.47  p.m  . 

E. 

63-24'  55-3 

! 

60-0 

24 

W. 

* 

*' 

M 

2h.  20m. 
ebb. 

8000 

Station 

i 

VL 

, 

1901. 

April  28. 

13.45  p.  m. 

W. 

36-50 

40-9 

40-8 

12 

N. 

Cloudy, 
snow  sn'rs. 

Rough. 

4h.  ebb. 

29-72 

1.58  p.m. 

E. 

37-33 

40-6 

40-9 

21 

N.E. 

Cloudy. 

Choppy. 

5h.8m.ebb. 

29*71 

April  34. 

• 

1.80  p.m. 

E.* 

47-48 

48-8 

43-8 

14 

E. 

Fine,  hazy. 

E.  swell 

Ih.fl. 

8010 

3:^6  p.m. 

W. 

48-92 

48*9 

44-2 

12 

E. 

Fine,  haze. 

Slight, 
E.  swell. 

2h.fl. 

80-09 

May  33. 

8.30  p.m. 

W. 

61-80 

48-3 

47-7 

12i 

S.E. 

Moderate, 
clear. 

Choppy. 

4h.  ebb. 

80-46 

Mty29. 

3.80  p.m. 

W. 

68-60 

611 

48-4 

12i 

E.byS. 

8 

Fine.cloudy, 
alight  haze. 

Slight 

^h.  ebb. 

39-88 

5.10  p.m. 

E. 

66-04 

611 

48-6 

in 

E.  by  S. 

8 

II 

5h.  10m. 

39-88 

ebb. 

Junes. 

13.40  p.m. 

E. 

69-73 

490 

471 

14* 

S.W. 

Fine, 
slight  haze 

Calm. 

8b.  fl. 

80-34 

1.40  p.m. 

W. 

68*38 

49-8 

47-3 

13 

S.W. 

Flne,cloudy, 
clear. 

Smooth. 

4h.  fl. 

80*86 

June  12. 

1.26  p.m. 

W. 

66-84 

47-6 

47-8 

11 

N.W. 

Fine,  cloudy. 

SUght. 

8h.6m.ebb. 

89-66 

3.16  p.m. 

E. 

66-76 

490 

49-0 

16 

N.W. 

» 

n 

4h.  ebb. 

89  66 

June  86. 

1.  6  p.m. 

W. 

63*96 

f>30 

606 

11 

S.W. 

Fine,  mod- 
erate,clear. 

Calm. 

3h.  20m. 
ebb. 

30*86 

3.60  p.m. 

E. 

63-60 

63-0 

601 

16 

S.W. 

tt       f« 

11 

4h.  86m. 

80*35 

July  16. 
4.68  p.m. 

ebb. 

E. 

61-70 

54-4 

62-8 

15 

W. 

Fine,  clear. 

Choppy. 

3h.  28m. 

39-99 

ebb. 

«.36p.m. 

W. 

60-63,  64-3 

61-6 

11* 

W. 

Fine,  mod- 

11 

4h.  ebb. 

30-00 

8* 

erate,clear. 
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TABLE  B. — ^Rbcord  op  Obsbbvations  made  on  Board  the 
"Garland"  during  1901. 


C.  PHYSICAL  OBSERVATIONS.— FiuTH  of  Foeth— «m<win«d. 


Stotlon, 

D«te,«iid 

Hoar. 


Station 

vn. 

1901. 
March  99. 
11.43  t.in. 

i.Op.111. 

April  3S. 
11.50  a.  m. 

1.55  p.  m. 

'    Jolj  9. 
L90  p.m. 

t   4J0p.m. 


X. 

1901. 

March  30. 

12.45  p.ni. 


1.50P.II1. 

April  S«. 
ia.55p.m. 

2.0  p.m. 


W. 
E. 

£. 
W. 

E. 
W. 


W. 
E. 


Temperature. 


Air. 


Dry 
Bolb. 


S812 
S7-58 

59-00 
59-54 

€2-24 
<3U 


4100 

60-00 
50*64 


Water. 


Sur- 
face. 


89*0 
40-0 

44-2 
44'< 

55-4 
56-6 


410 


40*0 

46*9 
4«*8 


Bot- 
tom. 


Depth 

in 
faths. 


80-8 
40*9 

42*8 
48*S 

52-0 
56*0 


lift 
2U 

20^ 
18 

17 
10 


41-0  ;     12 


410 


45*6  I 


Wiud. 


Dlrec- 
tlon. 


S.E. 
S.E. 

S.8.W. 
S.W. 


Force. 


Weather. 


Sea. 


E.S.E. 

1 

4 

E.S.E. 

3 

E.N.E. 

6 

E.N.E. 

6 

S.E.byE. 

4 

S.E.hyE. 

8 

I 

Maderatdy  |  SUgfat, 
clear.         N.£.8weU. 
„       „       Choppy, 
E.  iweil. 

Fine,  hazy.  |  Slight, 

I  S^.8well. 
Cloudy,        i    ,,      , 


Flne,crdy.    Slight, 

E.  swell. 
Fine,  clear.      „      „ 


Cloudy, 
passhig 
showers 
of  sleet 
and  snow. 

Overcast, 

passinsr 

sleet  sh'rs. 
Fine,  mod- 
erate,clear. 


Slight. 


TMe. 


Ih.  25m. 

ebb. 
8h.  41m. 

ebb. 

10m.  fl. 
2ih.  fl. 


Ih.  50m. 

ebb. 
3h.l0m.fl. 


4h.  8m.  fl 


5h.  9m.  fl. 


4h.  15m. 

ebb. 
16m.  fl. 


Baro- 


29*65 
29*60 

29*S4 
29^ 

30*06 
80-04 


39  97 


29*98 

80*17 
80*15 


2* 
2 

G 

4 


FiBTH  OF  Clyde. 


Btationl. 

190L 

Oct.  25. 

U.15a.m. 

115  p.m. 

1902. 
Jan.  11. 
8.50  a.ni. 

10.80  a.m. 


BtatioilXL 

190L 

Oct.  28. 

,  1145  p.m. 

2.80  p.m. 

1902. 
Jan.  18. 
lOiOajn. 

1.40  p.m. 


• 
N. 

49-64 

52-0 

52*8 
52*5 

28 
14 

W. 

3 

s. 

50*00 

520 

52-8 
52*2 

28 
11* 

S.W. 

5 

s 

88*84 

46*8 

47*0 

21 

N.E. 

8 

N. 

89*56 

46-4 

46*8 
46*7 

28 
14 

N.B. 

2 

Ontar 

52*84 

52*0 

52*3 

17 

S.W. 

Ught 

S. 

afa-8. 

Inner 

6216 

62*8 

52*8 

15 

W.S.W. 

1 

S. 

Inner 

88-80 

46*8 

46-6 

18 

N. 

1 

S 

Onter 

88*80 

46*4 

46*6 

20 

N. 

8 

8. 

Fine,  mod. 

clear. 
Cloudy,  fine, 

dear. 


Dull,  cloudy. 
Fine,  cloudy. 


Oloudy,  fine, 

slight  haze. 

Cloudy,  flue, 


Fine, 
Orercaat. 


Slight 

Slight,  S. 
W.  swell. 

Slight. 
Smooth. 


Calm. 


Ripple, 


65  m.  ebb. 

29*91 

2b.  5m.  eb. 

29*91 

lh.40m.fl. 

80-09 

Sh.l0m.fl 

80*18 

5h.40m.fl. 

29*98 

lh.20m.eb. 

29*98 

2Jh.  fl. 

80*88 

5h.10m.fi. 

80-86 

8ft 

3ft 
♦I 


8| 
4ft 
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TABLE  C. — Record  of  Observations  made  on  Board  the 
"Garland"  during  1901. 

B.  PHYSICAL  OBSERVATIONS— Firth  of  CLYDE-«m<inM«i. 


station. 

Date,  and 

Hour. 


Temperakire. 


Air. 


Dry 
Bulb. 


Water. 


Sur- 
face. 


Bot- 
tom. 


Depth 

In 
faths. 


Wind. 


Direc- 
tion. 


Force. 


Wcatlier. 


Sea. 


Tide. 


Baro- 
meter. 


StatiOBin. 

1901. 

Oct.  23. 

10.30  a.m. 


12.5  p.m. 

1903. 
Jan.  10 
1  10  p.m. 

3.35  p.m. 


Station  IV. 

1901. 
Oct  22. 
3.80  p.m. 

4.80  p.m. 

1902. 

Jan.  10. 

11.15  a.m. 

12.ie  p.m. 


Station  V. 

1901. 
Nov.  7. 
2.43  p.m. 

4.5  p.m. 

1909. 

Jan.  28. 

11.85  a.m. 

1.6  p.m. 


Station  VL 

1901. 

Oct.  25. 

12.16  p.m. 

2.87  p.m. 

1902. 
Jan.  U. 
1.10  p.m. 

2.30  p.m. 


N. 


N. 


8.W. 

N.E. 


8.W. 
N.E. 


50*64 


60'73 


4316 
43-34 


49-64 
49*64 


43*44 

42-98 


48*92 
49-64 


46-40 
46-76 


60*86 
49*28 


87*58 
38*12 


62-8 


62-6 


47-0 
46*4 


62*7 
53-9 


470 
47-2 


61-2 
51-2 


46*7 
46*0 


62-8 
62*6 


46*4 
46*0 


63*3 


63-8 
53*2 


46-8 
46-8 
4fi*6 
46-7 


63-2 


63-2 
63-0 


47-3 
47-2 
47*1 
47-0 


621 

51-8 


46-0 
46  8 
46*7 


52-8 
62*4 
63*8 
62-4 


46*3 
46-8 
46*2 
46-2 


26 

30 
16 


N.W.  by 

W. 

N.W. 


20 


26 

m 

26 
12i 


20 
10 


26 

20 
10 


80 
16 
23 
llj 


W. 
W. 


N.N.W. 

N.N.W. 


8.W. 
S.W. 


S.W. 
S.W. 


S.E. 
8. 


Ciouuy, 
briglit 
sunBhIne. 
Cloudy,  fine, 

slight  haze. 


Orercast 


Overcast, 
rain. 


Smootlt. 


SUght. 


Sh.26m.eb. 
6h.  ebb. 


26  m.  obb. 
lh.36iii.cb. 


29*06 
29*96 


29-83 
29-84 


Cloudy, 
haze. 


Overcast, 
rain. 


Cahn. 


Ripple. 
Calm. 


8h.  fl. 
4h.  fl. 


4b.25m.fl. 
5h.  26m.  fl. 


29-81 
29*84 


29*83 
29*84 


Saual 


Cloudy, 
Showery, 


Overcaat, 
hazy. 


Slight. 


Moderate. 
Ohoppy. 


Top  of  h. 

water. 
lh.22m.eb. 


26  m.  ebb. 
lb  66m.eb. 


80-23 
30-31 


39-94 
29*91 


Cloudy,  fine, 

clear. 
Overcast, 

rain. 


Moderate 

clear. 
Fine,  clear. 


Choppy, 
aw.awell 
Choppy. 


Slight 


2h.l0m.eb. 
4^h.  etb. 

4h.  6m.  fl. 
26m.  ebb. 


29*91 
29*87 


80-64 
80*64 


4 
4i 

4 

8f 


4f 


6 

8i 
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TABLE  C. — Recobd  of  Observations  made  on  Board  the 
"Garland"  during  1901. 

B.  PHYSICAL  OBSERVATIONS.— FiBTH  of  Clyde— con^mw^d. 


Statkm. 

Date,  and 

Hoar. 


Temperature. 


Air. 


Dry 
Bulb. 


Water. 


Sur- 
fiue. 


Bol- 
torn. 


Depth 

in 
faths. 


Wind. 


Direc- 
tion. 


Force. 


Weather. 


Sea. 


Tide. 


Baro. 
meter. 


Stotloa 

▼IL 

1901. 
Nov.  7. 
9.35  a.m. 

11.43  a.m. 

1M2. 
Jan.  32. 
10.45  a.m. 

1.5  p.m. 


Stotton 

Till. 

1901 

Not.  6. 

10.80  a.m. 

12.55  p.ro. 

1902. 
Jan.  21. 
ll.30a.ro. 

2.5i».ni. 


Station 

IX. 

1901. 

Not.  6. 

9.54  a.ni. 

12.20  p.m. 

1909. 
Jan.  17. 
1.85  p.m. 

4.5  p.m. 


Btatton 

X. 
1901. 
Not.  I. 
12.7  p.m. 

2.S0p.m. 

1902. 
Jan.  17. 
9.47  a.m. 

115  p.  m. 


N.E. 
S.W. 


N.E. 

aw. 


XL 

1901. 

Not.  15. 

ia0Oa.m. 


l.SOp.m.     N.E. 


N.E. 
S.W. 


aw. 

N.E. 


aw. 


48-93 
49-64 


46*40 
46-94 


48-74 
50-36 


48-02 
48-30 


50-72 
50-90 

.43-70 
44-34 


60-00 
5414 


4816 
43-80 


88*84 
41-00 


52-5 
52-6 


45-7 

45-8 


54-0 
53  5 


460 
49-8 


59-2 
58-1 


45-5 
45-6 


53-0 
52-5 


45*8 
45*4 


50*8 
51-2 


52  » 
62*7 
52-8 


461 
45*9 
46-6 
46-4 


54-0 
58*9 
68-7 
58-6 


46*6 
46-0 
46-0 
46-5 


53*9 
52-3 
58*2 
58-0 


46-9 
46-6 
461 
45*6 


58-0 
58-0 
62-7 
52-4 


46-5 
45-7 
46*1 
45-6 


51-5 
51*3 
51  1 
513 


21 
lOJ 
20 
10 


27* 


29 

14* 

28 

14 


14 


25 
12i 
28 
14 


27 
18 


N.b>  W. 
N.by  W. 

W. 

S. 


8. 
S. 

W. 

W.by  a 


w. 

N.W.  by 
W. 


W. 
W. 


E. 
E. 


W.S.W. 
W.S.W. 


s. 

E.S.E. 


Light 
alTR. 


Orercast. 


Fine,  OTer- 

eaat. 
Overcast. 


FoK. 


Overcast. 


Choppy. 


Smooth. 


Slight. 


Moderate. 


Orei-cast. 


Flne,clondy. 


Calm. 
Slight. 


Fine,  slight, 

him. 
Fine,  clear. 


Fhie,cloudy. 


Choppy. 
Moderate, 


Cloudy, 

fog  banks. 
Fine,  cloudy, 

fog  banks. 


Calm. 


48m.  ebb. 
8h.  6m.  eb. 


lh.llm.eb. 
8h.81m.eb. 


3h.50m.eb. 
10m.  fl. 


2h.39m.eb. 
5h.l4m.eb. 


lh.58m.fl. 
3h.27m.fl. 


lh.4Tm.fl. 
4h.47m.fl. 


8h.l7m.fl. 
5h.40m.fl. 


4h.47m.eb. 
17m.  fl. 


8h.  fl. 
5h.45m.fl. 


80*25 
30-26 


80*16 
30-15 


30-36 
30-37 


30-13 
30-14 


30*29 
80*37 


30-40 
80*38 


80-85 
80-30 


80*48 
30*44 


29*61 


5 

4i 

4| 


4 
8 


6 
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TABLE  C, — Rboobd  of  Obsbbvations  made  on  Boabd  the 
"Gabland"  bubino  1901. 

B.  PHYSICAL  OBSERVATIONS— FiETH  of  Clyde— con/fni£«d. 


. 

Temperature. 

station, 

Dftte,  and 

Hour. 

1 

Wind. 

Weattier. 

Sea. 

Tide. 

Baro- 
meter. 

1 
^1 

Air.  !            Water. 

BulJ. 

Sar. 
fkce- 

Bot- 
tom. 

Depth 

in 
foths. 

Direc- 
tion. 

Force 

SUtiOB 

zn. 

1901. 

Nov.  8. 

, 

8.50  a.m. 

W. 

49*46     52-1 

53-8 

45 

W.N.W. 

8 

Cloudy. 

Mod'ate. 

5h.85m.fl. 

8014 

*i     1 

53-5 

32i 

1 

ll.SO  a-m. 

E. 

50-54 

53-0 

52-8 
53-0 

86 

18 

W.N.W. 

4 

" 

Choppy. 

lh.55m.eb. 

30-15 

5 

SUttOB 

xm. 

1 

1901. 

Oct.  9. 

11.6  a.m. 

N.E. 

WTO 

52-7 

52  9 

27 

N 

V 

Clondy, 

Slight 

1}  h.  ebb. 

29-78 

n  \ 

58-0 

m 

bright 

1 

ennshine. 

12.30  p.m. 

S.W. 

58-24 

52-8 

58-0 
52-9 

28 
14 

N. 

T" 

" 

»' 

8  h.  ebb. 

29-85 

^ 

Oct  16. 

8.36  p.m. 

N.E. 

47-66 

50-06 

52-9 
53-7 

38 
14 

S.E. 

5 

Overcast, 
haxj. 

" 

lh.3m.eb. 

29-46 

2i 

4.55  p.m. 

8.W. 

47-84 

51-0 

58-0 
53-7 

83 
16 

8.      1      8 

Overcast, 
fine  rain. 

Ripple. 

2i  h.  ebb. 

39  44 

8 

Nov.  28. 

8.5  p.m. 

N.E. 

44-96 

601 

521 
51-8 

22 
16 

N.W. 

^r- 

Fine,  cloudy. 

U  h.  abb. 

30-46 

5 

4.20  p.m. 

S.W. 

48-70 

51-9 

51-2 
50-0 

34 
13 

N.W.    Saual- 

" 

»i 

2|  1L  ebb. 

80-48 

*i 

Dec  18. 

la80a.m. 

S.W. 

40-28 

48-8 

46-7 

34 

N. 

4 

Fine,  dear. 

Slight 

Low 

water. 

39  80 

5 

13.15  p.m. 

N.E. 

48-53 

48-4 

48-8 

39 

N. 

4 

Fine,  mod. 
clear. 

'• 

1}  h.  fl. 

39-80 

5 

Dec.  36. 

10.87  a.m. 

8.W. 

41-90 

47-6 

48-7 
48-0 

% 

N. 

4 

Fine,  cloudy. 

" 

lh.52m.fl 

39-11 

4 

12.48  p.m. 

N.E. 

43-44 

47-5 

48-8 

3? 

N. 

T" 

Clondy.pass- 

Bipple. 

4b.  8m.  fl. 

29-15 

H 

1903. 
Jan.  39. 

47-8 

16 

Ing  aliowers. 

• 

9.40  a.m. 

8.W. 

87-58 

48-5 

46-2 
45-4 

38 

N.W. 

3 

Fine,  cloudy. 

Calm. 

Top  of  low 
water. 

29-89 

bk 

11.30  a.m. 

N.E. 

87-32 

48-9 

46-4 

38 

N. 

X- 

Smooth. 

lh.30m.fl. 

29-96 

5 

46-0 

14 

Stotioil 

XIV. 

1901. 

Oct  10. 

8.10  a.m. 

N.E. 

63-52 

51-0 

52-9 
58-0 

80 
15 

S.S.W. 

5 

Overcast, 
fine  rain. 

SHKht 

5  li.  fl. 

29-96 

8 

9.80  a.  m. 

S.W. 

53-88 

50-9 

53-9 
580 

80 
15 

S.S.W. 

5 

O'rcast,  con- 
tinuous rain. 

» 

i  h.  ebb. 

39-94 

8 

Oct  17. 

0.45  a.m. 

S.W. 

49-82 

60-9 

52-9 

37 

S.W. 

4 

Cloudv, 
bright 

Ripple. 

lh.36m.fl 

2919 

8 

53-4 

l^ 

sunshine. 

11.10  a.m. 

N.E. 

60-73 

513 

52-5 
62-7 

36 
18 

s.w. 

3 

'• 

" 

3h.50m.fl 

29  19 

3i 

Nov.  38. 

1.30  p.m. 

N.E. 

46  04 

to-0 

50-0 

25 

N.W. 

X 

Fine,  mod. 

Calm. 

^  h.  fl. 

80-45 

H 

601 

in 

dear. 

8.5  p.m. 

aw. 

44-96 

601 

53-1 
61-3 

82 
16 

N.W. 

Squal 

•  Fine,  clondy 

Bipple. 

U  h.  ebb 

.  80-46 

5 

Dec  18. 

13.15  p.m. 

8.W. 

49-53 

48-4 

48-8 

39 

N. 

4 

Fine,  mod. 
clear. 

Slight 

Ifh.  fl. 

39-80 

6 

1.86  p.m. 

N.E. 

42-44 

48-8 

48-8 

35 

N. 

X 

•  Clondy,8Dov 

r  Choppy 

8ih.  fl. 

39-39 

4* 

■ho  wen. 
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TABLE  C. — Record  of  Obsbryations  biaoib  on  Board  thb 
"Garland"  during  1901. 

B.  PHYSICAL  OBSERVATIONS— Pirth  of  ChYDK-^otUinued. 


Temperature. 

Stotlon, 

Date  and 

Hour. 

1 

o 

1 

Wind. 

Weather. 

Sea. 

Tide. 

Baro- 
meter. 

^1 

Air.  ^            Wntcr. 

Dry 
Bulb. 

Suf. 
lace. 

Bot- 
tom. 

Depth 

i» 
taths. 

Direc- 
tion. 

Force. 

SUtfton 

HV. 

1901. 

DecM. 

11.43  p.m. 

S.W. 

42-44 

47-6 

48-8 

47-8 

28 
16 

N. 

V 

Cloody.pass- 
iog  thowers. 

Ripple. 

4b.  8m.  fl. 

2916 

*\ 

l.i:  p.tn. 

N.B. 

41-90 

47-9 

48-0 

^ 

N. 

Squal- 

Fine, mod. 

^j 

6h.  8m  fl. 

2916 

6 

48-0 

ly. 

clear. 

190). 

J.H.  29. 

11.10  a.in. 

S.W. 

87-22 

43-9 

46-4 

28 

N. 

X' 

Fine,cloady. 

Smooth. 

lh.20m.fl. 

29-t»6 

6 

46-0 

14 

I.6p.ni. 

N.E. 

40-28 

44-5 

46-7 
46-4 

23 
1U 

N*. 

1 

Fine,  mod. 
clear. 

n 

Slu  5m.  fl. 

29-98 

n 

SUtKm 

rv. 

• 

1901. 

Ockli. 

11.40  a.m. 

N.E. 

64'M 

60-9 

48-9 
62-6 

60 
26 

S. 

2 

rain. 

Ripple. 

SIi.35m.fl. 

29-92 

84 

1.40  p.m. 

S.W. 

82-88 

61-6 

51-3 
62-8 

81 
15J 

S.W. 

8 

Oyercaat, 
beary  rain. 

»« 

5h.  b5m.  fl. 

29-92 

8* 

Oct.  17. 

ll.tf  a.m. 

S.W. 

51-44 

61-6 

49-9 
52-8 

87 

18^ 

S.W. 

8 

Cl'dy,  bright 
lanihine. 

It 

8h.  6m.  fl. 

29-19 

«* 

11.50  p.m. 

N.E. 

W16 

50-7 

48-0 
41-7 

65 
»7* 

8.W. 

4 

" 

" 

4|  h.  fl. 

29  19 

3 

Not.  38. 

9.2ft  a.m. 

S.W. 

44-96 

49-6 

61-0 

80 

W. 

■-.r 

Fine,  clear. 

Smooth. 

U  h.  fl. 

80-42 

h 

604 

16 

11.10  a.ra. 

N.E. 

4514 

49-7 

60-4 
60-9 

44 

22 

W.N.W. 

2 

Fine,  mod. 
clear. 

Cahn. 

3b.  6m.  fl. 

80-45 

6 

Dee.  18. 

l.ftOp.m. 

S.W. 

39-92 

49-0 

48-7 

nj 

N. 

beary 

01oudy,8now 

Clioppy. 

3ih.  fl. 

29-28 

H 

' 

48-6 

•qlla. 

•bowers. 

S.20p.m. 

N.B. 

40-28  1  48-8 

49-7 

48* 

N. 

beary 

Rain  and 

Cahn.' 

5h.  fl. 

29-27 

6 

49-6 

24 

•q'lla. 

Ble«t,  cl'dy. 

D«c24. 

12.U  p.m. 

N.E. 

40  46 

48-5 

48-8 
48-9 

88 

19 

w. 

1 

Moderately 
clear. 

n 

2  b.  ebb. 

28-77 

♦J 

15*  p.ro. 

S.W. 

40-46 

47-4 

48-0 
481 

18 
9 

W. 

2 

Orercast, 
rain. 

Ripple. 

4  h.  ebb. 

28-76 

♦1 

1901. 

Jan.  29. 

1.28  p,m 

S.W. 

89-02 

44-7 

46-6 
468 

24 
12 

N. 

Light 
airs. 

Fine,  clear. 

Smooth. 

3b.28m.fl. 

29  99 

6 

S.»p.m. 

N.B. 

4010 

46-8 

46-8 
46-6 

40 
20 

N.V.W. 

1 

Fine,  rood, 
clear. 

" 

6h.10m.fl. 

80-04 

H 

Statton 

TTL 

1901. 

Oct  12. 

1.10  a.m. 

S.W. 

48-74 

60-08 

46-4 
60-9 

68 
84 

S.E. 

Cloudy, 
base. 

Calm. 

26  ro.  fl. 

29-97 

4 

iasia.m. 

N.B. 

62*2 

60-4 

47-0 
48-6 

70 
86 

S. 

Cloody. 

Ripple. 

2}  h.  fl. 

29-94 

4 

Oct  17. 

1.26  p.m. 

aw 

61-62 

61-0 

47-7 
61-8 

70 
86 

S.W. 

Cl'dy,  bright 
sunshine. 

(« 

6h.  fl. 

2919 

8i 

XIS  p.m. 

N.B 

62-62 

50-8 

48-0 
62-0 

67 
25i 

S.W. 

Cloudr, 
squally. 

Slight 

60  m.  ebb. 

2919 

8 

Octllw 

1L16  a.m. 

S.W. 

46-86 

60-8 

46-4 
60-0 

76 
87| 

E. 

Orercaat, 
fine  rain. 

(Smooth. 

Ih.SOm.fl. 

2917 

Si 

140  p.m. 

N.E. 

48-74 

61-4 

46-9 
62-2 

60' 
80 

E. 

Cl'dy,  bright 
sunshine. 

4h.45m.fl. 

29-16 

n 
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TABLE  C. — Reoobd  of  Observations  made  on  Boabd  the 
"Garland"  during  1901. 


B.  PHYSICAL  OBSERVATIONS.— Firth  op  Clyde— con/mtted. 


Temperature. 

StftUon, 

1 

Wind. 

i 

Date,  and 
Hour. 

•s 

Air. 

Water 

Weather. 

Sea. 

Tide. 

Baro- 
meter. 

|| 

1 

Dry 
Bulb. 

Sar. 
face. 

Bot. 
torn. 

Depth 

in 
filths. 

Direc- 
Uon. 

Force. 

^cS 

SUUon 

X7I. 

1901. 

Nov.  27. 

1.55  p.m. 

N.E. 

48-38 

481 

47-8 
50-6 

6U 
30 

N.W. 

Heavy 
sq'Us. 
S?lly. 

Fine,clondy. 

Slight 

66  m.  ebb. 

30-86 

5 

4.10  p.m. 

S.W. 

47-84 

48-8 

47-2 

68 

N.W. 

Cloody,pass- 

Calm. 

8  h.  ebb. 

30-36 

6 

51-0 

29 

InB  showers. 

Dec  19. 

10.46  a.m. 

S.W. 

85-24 

48-0 

47-8 
50-0 
491 

SI 

N.E. 

Light 

airs 

Sq'Uy. 

Cloudy. 

.. 

6i  h.  ebb. 

29-48 

6 

1.66  p-m. 

N.E. 

39-20 

46-9 

N.E. 

Overcast. 

SUght 

2h.66m.fl. 

29-50 

6 

50-0 

Dec.  23. 

1.5  pm. 

N.E. 

36  66 

49-2 

48-1 
49-8 

61 
30J 

S.E. 

6 

Continuous 
rain. 

Choppy. 

3i  b.  ebb. 

29-28 

8} 

3.S0p.m. 

S.W. 

37-22 

49-0 

49-0 
48-7 

67" 
28J 

S.E. 

8 

Heavy  sleet 

" 

6h.40m.eb. 

2918 

8} 

1902. 

• 

Jan.  80. 

9.55  a.m. 

S.W. 

82-62 

43-8 

47-0 
47-2 

68 
29 

E.N.E. 

1 

Fine,  clear, 
frosty. 

Smooth. 

:.h.  ebb. 

30-62 

5 

11  60  a.m. 

N.E. 

32-90 

44-5 

47-6 

^\ 

N.N.E. 

Vari- 

^ 

lh.35m.lL 

30-68 

5 

47-3 

able. 

Station 

XVU. 

190U 

Oct.  11. 

1.26  p.m. 

N.E. 

60-36 

51-0 

52-0 

16J 

E.N.E. 

1 

Cloudy, 
passing 
showers. 

Smooth. 

lih.  ebb. 

8015 

n 

8.5  p.m. 

aw. 

50-00 

51-8 

49-0 
52-8 

85 
17} 

S. 

1 

»» 

Calm. 

8h.  ebb. 

8018 

Oot.  18. 

9.0  a.m. 

N.E. 

46.58 

46-5 

52-4 

]« 

Ught 
airs. 

Overcast, 
heavy  rain. 

Smooth. 

5h.l0m.eb. 

29-19 

10.30  a.m. 

S.W. 

46-94 

49-0 

49-4 
52-9 

88 
19 

E. 

' 

M 

•' 

40m.  fl. 

2918 

2i 

Nov.  27. 

11.0  a.m. 

N.E. 

49-82 

46-2 

60-2 

16i 

W.N.W. 

Sq'Uy. 

Cloudy, 
passing 

Calm. 

4h.<l. 

80-48 

8} 

showen. 

1.80  p.m. 

S.W. 

47-84 

48-0 

50-6 
50-4 

88 
19 

W.N.W. 

Heavy 
sq'alls 

Fine,  cloudy. 

Slight. 

fth.  ebb. 

80-87 

Dec.  20. 

9.45  a.m. 

N.E. 

85-42 

48  0 

49-6 

16J 

S.W. 

Ught 
airs. 

Fine,  mod. 
erate,  clear. 

Smooth. 

— 

2976 

11.80  a.m. 

5.W. 

89-20 

48-0 

50-0 
49-8 

85 
17} 

S.W. 

If 

Fine,  clear, 
frosty. 

Calm. 

~- 

29-75 

Dec.  24. 

10.0  a.m. 

N.E. 

88*48 

49-5 

49*4 

17 

W. 

Sq'lly. 

Flne,cloudy. 

Ripple. 

5h.  7m.  fl. 

28-80 

♦I 

l].4&a.m. 

S.W. 

8?-(»2 

49-0 

49-2 
49-8 

88 
19 

w. 

" 

u 

" 

58m.  ebb. 

28-78 

H 

1902. 

Jan.  80. 

12.15  p.m. 

&W. 

83-84 

44-4 

47-7 
47-8 

87 

m 

S.S.E. 

Light 
airs. 

Fine,  clear, 
ftposty. 

Smooth. 

2h.  fl. 

80-58 

0} 

2.80  p.m. 

N.E. 

86-50 

45-0 

47-6 

lel 

E. 

.Quite 
smooth. 

4ih.fl. 

80-60 

7 

SUtionH. 

Shrimp 
Trawl, 

Sandato 

Bennan 

Head. 

1901. 

Nov.  25. 

10.25  a.m. 

N.W. 

50-18 

51-2 

51-8 
52-8 

80 
15 

Ught 
airs. 

" 

Overcast, 
sllght,haze. 

Smooth. 

5m.  ebb. 

80-53 

5 
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TABLE  C. — Reoord  op  Observations  made  on  Board  the 
"Garland"  during  1901. 

B.  PHYSICAL  OBSERVATIONS.— FiBTH  of  Clydk— eon/inuerf. 


station, 

Date,  and 

Boor. 


T6mp6ratur6. 


Air. 


Dry 
{nib. 


Water. 


face.    tom.l,;»,,. 


Wind. 


Direc- 
tion. 


Force. 


Weather. 


Sea. 


Tide. 


Baro- 
meter. 


11 


SUttonm. 

^l 

Sauda  to 
Beonan 

Head. 

IdOl. 

Not.  25. 
1.85  p.in. 


Station  V. 
Shrimp 
Trawl, 

Sanda  to 


BE. 


55-04 


52*7 


Head. 

1901. 

Nov.  25. 

8.45  p.m. 


StakmVL 
Shrimp 
Trawl, 
Mull  of 

CantTTCto 

Goraewall 

Point. 

1901. 

Not.  J8. 

10.47  a.ro. 


Statton 

▼n. 

Shrimp 

Trawl, 

Mull  of 

Oantyreto 

Ooreewall 

Pdot. 

190L 

Not.  ». 


Station 
VUL 

Shrtmp 

Trawl, 
Pladdato 
Tamberry 

Point, 
1901. 

Nov.«. 
iO.SOa.m. 


N.W. 


50-90 


50-4 


N. 


41-00 


52-7 


45-S8 


52-7 


N.W. 


89-02 


60*8 


59-0 
51-9 


50-5 
60-4 


52-6 
52-8 


52-8 
52-5 


51-2 
50-9 


lit 


S.W.  by 
W. 


^ 


S.W.  by 
W. 


S.E. 


S.E. 


Cloudy. 


Smooth. 


81h.  ebb. 


80-58 


Cloudy. 


Smooth. 


5li.25m.eb. 


80-57 


Moderately 
clear. 


Slight. 


8h.  fl. 


80-48 


H 


Fine,  mod- 
erate, clear. 


Moderate. 


4h.  fl. 


80-48 


Moderate, 
clear. 


Choppy.    2h.l0m.eb. 


80-7 
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TABLE  C. — Rboobd  of  Obervations  made  on  Board  the 
"Garland"  during  1901. 

B.  PHYSICAL  OBSERVATIONS— FntTH  of  ChYDE—eontinuecL 


Station, 

Date,  and 

Hoar. 

•s 

Temperature. 

Weather. 

Sea. 

Tide. 

Bare, 
meter. 

1  d 

Air. 

Dt}' 
Bulb. 

Water. 

Wind. 

Snr. 
face. 

Bof. 
torn. 

D  pth 

In 
Fatht. 

Direc- 
tion. 

Force. 

Station 
DC. 

Slirimp 
Trawl, 

Pladdato 

Turn  berry 
Point 
1901. 

Not.  W. 

11.45  a.m. 

Station 

Z. 

Slirimp 

Trawl, 

Pladda  to 

Tomberry 

Point 

1901. 
Nov.  22. 
S.95p.m. 

N.W. 
S.E. 

40-28 
40*64 

60-8 

51-8 
60-4 

61-2 
51-0 

82 
16 

26 

12J 

E. 
E. 

6 
5 

Moderate, 
clear. 

Moderate, 
clear 

Choppy. 
Moderate. 

81i.45m.eb. 
20m.  fl. 

8010 
8014 

4 
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11.  NORTH  SEA  INVESTIGATIONS. 

II. 

By  Dr.  T.  Wemtss  Fulton,  F.R.S.E.,  Scientific  Superintendent. 
(Plates  I.-III.) 

INTRODUCTION. 

In»the  last  Annual  Report  it  was  stated  that  the  Fishery  Board  had 
granted  authority  for  the  occasional  employment  of  steam  trawlers  within 
the  Moray  Firth  and  other  parts  of  the  territorial  waters  for  the  purpose 
of  scientific  observations.  These  investigations  were  continued  during 
the  greater  part  of  last  year,  mostly  in  the  Moray  Firth  and  Aberdeen 
Bay,  but  hauls  were  also  taken  in  Lunan  Bay,  Sinclair  Bay,  Thurso  Bay, 
and  in  the  deep  water  off  Aberdeen.  No  expenditure  was  incurred  in 
the  hire  of  the  vessels,  but  aince  the  inshore  fishing  in  the  bays  is  usually 
more  profitable  than  the  deep-sea  fishing,  there  was  little  difficulty  in 
obtaining  the  necessary  facilities  for  the  work,  and  in  some  cases  facilities 
were  also  granted  for  similar  observations  in  the  deep  water  off  the 
Orkney  and  Shetland  Islands,  where  the  fishing  of  the  large  steam 
trawlers  is  now  mostly  carried  on. 

Under  the  most  favourable  circumstances  scientific  work  on  board 
steam  trawlers  must  be  pursued  under  certain  difficulties  and  disadvan« 
tages.  The  accommodation  for  the  purpose  is  defective,  and  the  obser- 
vations had  to  be  made  entirely  on  deck ;  but  this  disadvantage  has  now 
been  to  some  extent  obviated  by  the  use  of  a  portable  deck-house,  which 
can  be  fitted  up  on  any  of  the  vessels  {see  p.  332).  The  vessels  are  also 
only  partially  under  one's  control,  and  since  the  chief  consideration  of 
those  connected  with  them  is,  naturally  enough,  the  financial  result  of 
the  expedition,  it  was  found  in  practice  that  more  work  could  be  accom- 
plished when  profitable  catches  were  being  obtained  than  when  the  fishing 
was  poor  and  unremunerative.  On  the  other  hand,  there  were  certain 
compensations  in  being  able  to  €»certain  the  actual  conditions  under  which 
commercial  trawling  is  carried  on;  to  observe  the  proportions  of  immature 
and  unmarketable  fishes  to  the  marketable,  their  vitality  when  brought  on 
deck,  &C.,  and,  above  all,  to  have  at  one's  disposal  the  great  numbers  and 
varieties  of  fishes  which  are  taken  by  the  large  otter-trawls. 

The  observations  made  on  board  the  trawlers  were  as  follows  : — The 
temperature  of  the  surface  and  bottom  water  was  determined  at  each 
locality  and  the  depth  during  each  haul ;  tow-nets  and  the  dredge  were 
used  when  possible  ;  the  number  of  each  kind  of  fish  caught  in  the  net 
was  ascertained,  and  a  note  taken  of  the  duration  of  the  haul  and  of  the 
proportion  of  the  fishes  taken  to  market  to  those  thrown  overboard. 
Large  numbers  of  fishes  were  also  measured  and  recorded  in  connection 
with  the  investigation  on  the  rate  of  growth  of  fishes  (p.  326)  and  rare 
specimens  preserved.  Since  the  trawlmg  operations  go  on  continuously 
day  and  night,  unless  when  interrupted  by  unfavourable  weather,  it  was 
not  found  possible  to  enumerate,  examine,  and  record  all  the  catches,  even 
with  the  assistance  rendered.  In  some  cases  the  mere  separation  and 
enumeration  of  the  ''  ofiiEtl,"  i.e.,  the  unmarketable  fishes,  occupied  hours. 
In  as  many  cases  as  possible  complete  records  were  made  of  the  hauls ; 
when  that  could  not  be  accomplished  the  detailed  record  was  limited  to 
the  marketable  fishes,  the  unmarketable  being  stated  according  to  the 
gross  quantity,  or  estimated,  as  indicated  in  the  Tables  appended.     In 


Digitized  by  VjOOQIC 


74  Part  III, — Twentieth  Annv/d  Beport 

some  cases  no  record  was  made  of  the  hauls  brought  on  board  during 
night.  In  order  to  bring  the  catches  made  on  these  trips  in  the  territorial 
waters  into  relation  with  those  from  the  usual  trawling  grounds,  I  have 
also  given  the  gross  quantities  of  the  marketable  fishes  in  cwts.  as  well  as 
the  values.  As  on  previous  occasions,  I  received  much  assistance  in  this 
work  from  Mr.  H.  Dannevig  and  also  from  Mr.  P.  Jamieson.  The  hauls 
made  in  May  in  the  deep  water  oflf  the  Shetlands  were  all  recorded  by  Mr. 
H.  Dannevig. 

Besides  the  investigations  made  on  board  trawlers,  I  have  been  able  to 
obtain  detailed  statistics  of  the  quantities  of  fish  landed  at  Aberdeen  by 
a  considerable  number  of  other  trawlers,  and  these  are  also  dealt  with 
in  this  paper.  They  are  of  two  kinds.  The  first  series  shows  the  (fuan- 
tities  landed  each  trip  by  six  steam  trawlers  over  a  period  of  years ;  in 
two  instances  the  period  comprises  sixteen  years,  from  1885  to  1900 
inclusive,  and  in  the  other  four  cases  it  comprises  ten  years,  from  1890  to 
1900.  The  period  is  thus  considerable,  and  the  information  they  furnish 
as  to  the  quantities  of  fish  caught  in  the  various  successive  years  is  of 
interest.  They  are,  however,  defective  in  one  important  particular,  inas- 
much as  they  do  not  show  the  places  where  the  fish  were  taken,  a  defect 
common  to  most  fishery  statistics,  and  thus  conclusions  drawn  from  them 
as  to  change  in  the  abundance  of  bottom  fishes  are  uncertain.  The  fish,  and 
especially  the  flat-fish,  on  different  grounds  vary  greatly  in  kind  and  in  rela- 
tive proportion  to  one  another.  Plaice,  for  example,  is  the  most  abundant 
marketable  flat-fish  in  the  bays  and  inshore  waters  on  the  East  Coast,  while 
it  is  extremely  scarce  in  the  deep  water  at  a  distance  from  shore.  On  the 
other  hand,  witches  and  megrims  are  absent  from  the  shallow  inshore 
waters  and  are  abundant  in  the  deep  water,  where  they  form  the  greater 
proportion  of  the  marketable  flat-fishes.  Thus,  twenty-three  hauls, 
occupying  102  hours  actual  trawling,  in  65  fathoms,  about  35  miles  from 
the  Shetlands,  yielded  193  plaice,  1352  witches,  and  782  megrims,  while 
five  hauls  occupying  9|  hours,  in  Aberdeen  Bay,  by  the  same  vessel, 
immediately  after  the  deep-water  hauls  referred  to,  yielded  1097  plaice, 
no  witches,  and  no  megrims.  At  a  somewhat  greater  distance  from  the 
Shetlands  plaice  are  practically  absent. 

The  statistics  of  the  six  trawlers  mentioned  above  show  a  great  decrease 
in  the  quantitly  of  plaice  caught  by  them  iii  the  later  years  of  the  period ; 
but  they  show  at  the  same  time  a  great  increase  in  the  quantity  of  witches 
and  megrims,  which  indicates  that  the  grounds  fished  over  were  not  the 
same  in  the  earlier  and  later  years.  The  records  of  two  of  the  vessels  go 
back,  indeed,  to  a  period  when  the  whole  of  the  territorial  Vaters  in  Scot- 
land were  still  open  to  trawlers,  and  the  others  to  a  time  when  the 
greater  part  of  the  Moray  Firth  was  likewise  open  to  them  ;  there  is  no 
doubt  that  they  often  fished  then  in  the  areas  now  closed,  and  that  this 
accounts  to  a  great  extent  for  the  diminution  in  the  catch  of  plaice.  But 
it  is  impossible  to  say  how  much  of  the  decrease  is  due  to  diminished 
abundance  of  this  fish  on  the  old  grounds  and  how  much  to  the  transfer- 
ence of  the  fishing  to  new  grounds,  where  it  is  naturally  scarce. 

The  other  series  of  statistics  was  devised  with  the  object  of  remedying  this 
defect  by  ascertaining  and  recording  the  place  where  the  fish  were  caught. 
For  this  purpose  a  considerable  number  of  steam  trawlers  were  selected, 
fishing,  like  the  others,  from  the  port  of  Aberdeen  and  landing  their  fish 
there,  and  a  note  of  the  place  of  fishing  was  furnished  by  the  skipper  to 
the  statistical  clerk  (Mr.  J.  Robb),  who  also  recorded,  in  the  usual 
manner,  the  quantities  of  fish  landed.  Obviously  the  trustworthiness  of 
this  information  depends  upon  the  good  faith  of  the  skipper — and  the 
most  reliable  men  were  chosen — and  in  the  great  majority  of  cases  there  was 
no  motive  for  giving  misleading  information  and  no  reason  to  suppose 
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that  it  was  misleading.  In  cases  where  any  doubt  occurred  the  record 
was  rejected ;  those  records  were  also  rejected  which  showed  the  fish  to 
have  been  caught  at  more  than  one  place,  unless  the  places  were  within 
the  same  area  on  the  chart. 

By  a  fortunate  chance  I  have  been  able  to  obtain  similar  information 
for  the  first  three  months  of  the  year  1891,  during  which  period  a  note 
was  made  of  the  place  of  fishing  of  all  the  trawlers  landing  fish  at  Aber- 
deen. The  results  are  given  in  the  Tables,  and  the]  information  for  these 
months,  for  the  corresponding  months  of  1901,  and  for  the  whole  of  1901, 
have  been  placed  on  charts  for  the  purpose  of  comparison.  The  informa- 
tion is  discussed  below;  but  it  may  be  said  here  that  the  two  chief  points 
brought  out  are,  first,  the  great  change  which  has  occurred  in  the  area  of 
fishing  in  the  interval  of  ten  years,  and,  secondly,  the  very  different  pro- 
portions of  the  various  kinds  of  food-fishes  caught  in  different  parts  of 
the  North  Sea.  These  facts  have  an  important  bearing  upon  the  inter- 
pretation of  fishery  statistics,  and  it  may  bo  desirable  to  consider  the 
point  in  some  detail. 

The  statistics  of  fisheries  as  at  present  exhibited  although  very  valuable 
from  the  economic  point  of  view,  as  in  any  other  industry,  are  not  capable 
of  showing  whether,  or  if  so  to  what  extent,  impoverishment  of  any  given 
fishing  ground  is  taking  place.  They  cannot  be  used  to  measure  the 
variations  in  the  fish  supply  in  a  given  area  of  the  sea  from  year  to  year, 
or  the  effects  of  any  particular  method  of  fishing,  because  the  factors 
which  are  necessary  for  these  objects  are  neglected.  Thus  they  fail  to 
serve  the  main  purpose  for  which  they  were  instituted.*  It  is  agreed  that 
the  information  referred  to  is  essential  for  the  rational  regulation  of 
fisheries,  and  it  cannot  be  obtained  by  any  but  statistical  methods  applied 
to  the  fisheries  themselves.  Owing  to  the  great  extent  of  the  area  from 
which  the  fish  supply  is  drawn,  and  the  fluctuations  which  occur  from 
natural  causes,  the  work  of  a  few  special  steamers  would  be  quite  inade- 
quate ;  and  if  the  experimental  fishing  of  such  steamers  were  confined  to 
a  limited  area,  there  would  be  no  certainty  that  any  definite  results 
obtained  there  would  apply  elsewhere. 

At  present,  for  example,  the  statistics  show  that  the  gross  quantity  of 
fish  landed  is  increasing  from  year  to  year,  and  that  circumstance  is  some- 
times adduced  as  proving  that  the  fisheries  and  the  fishing  grounds  are  in 
a  satisfactory  condition.  It  is,  however,  well  known  that  within  recent 
years  a  considerable  proportion  of  the  fish  supply  is  drawn  from  distant 
seas,  as  Iceland  and  the  Faroes,  and  that  the  means  of  capture  has  been 
multiplied  both  in  number  and  efficiency.  The  English  trawlers,  and 
most  of  the  Scottish  trawl-fishermen  maintain  that  the  abundance  of  fish 
on  the  old  fishing  grounds  in  the  North  Sea  has  become  greatly  reduced, 
and  that  if  fishing  operations  were  restiicted  to  the  same  places  and  the  same 
scale  as  previously  there  would  be  a  material  reduction  in  the  fish  supply. 

It  is,  however,  necessary  that  this  conclusion  to  be  convincing  and  of 
practical  value  should  be  established  by  clearly  ascertained  facts. 

Experience  makes  it  evident  that  the  fishery  statistics  in  order  to 
provide  the  information  required  to  prove  whether  the  supply  on  any  given 
grounds  is  increasing,  decreasing  or  stationary,  must  be  based  throughout 
on  certain  principles.     They  should  show 

^1)  The  quantities  of  the  various  kinds  of  fishes  landed ; 
1 2 )  The  method  of  fishing  by  which  the  fish  are  caught ; 

(3)  The  places  where  the  fish  are  taken  ; 

(4)  The  duration  of  the  fishing  operations ; 

(5)  The  season  of  fishing. 

*Report  of  the  Commissioners  appointed  to  inquire  into  the  Sea  Fisheries  of  the  United 
KingdoDOL  cri.,  1866  ;  Report  on  the  Sea  Fishenes  of  England  and  Wales,  1879,  zxxii. ; 
Report  of  Commiidoners  on  Trawl  Net  and  Beam  Trawl  Fishing,  1885. 
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It  would  probably  be  impossible  in  practice — it  certainly  would  be 
expensive — to  obtain  all  this  detailed  information  from  each  of  the  fishing 
places  around  the  coast.  At  many  of  them  the  fish  are  not  sufficiently 
separated  into  the  different  kinds  to  enable  the  quantities  to  be  accurately 
recorded,  and  the  other  information  required,  even  if  procurable,  would 
necessitate  a  very  large  staff  of  collectors.  It  is  not,  however,  necessary 
for  the  purpose  in  view  that  the  detailed  information  should  be  obtained 
from  each  little  fishing  creek.  It  would  be  quite  sufficient  that  it  should 
be  got  at  a  few  of  the  leading  fishery  ports,  where  the  difficulties  in  the 
way  are  not  great,  and  where  the  great  bulk  of  the  white  fish  are  landed. 
About  57  per  cent  of  all  the  white  fish  lauded  on  the  Scottish  coast  last 
year  were,  for  example,  landed  at  Aberdeen  by  trawlers  and  liners  (viz. 
1,161,566  cwU.  of  a  total  of  2,024,867  cwts.)  including  65  per  cent,  of 
all  the  flat-fishes  landed.  If  the  particulars  above  set  forth  were  ascer- 
tained regarding  this  quantity  of  fish,  or  even  a  considerable  proportion 
of  it,  they  would  in  a  few  years  furnish  important  testimony  as  to  any 
change  in  the  productiveness  of  the  grounds  from  which  the  fish  were 
taken.  Similar  particulars  might  also  be  procurable  at  certain  English 
ports  as  Grimsby  and  Hull,  and  perhaps  North  Shields  and  London,  and 
these  with  Aberdeen  would  probably  suffice  to  measure  the  fiuctua- 
tions  in  the  fish  supply  from  the  North  Sea. 

The  Statistics  op  the  Fish  Landed. 

It  is,  of  course,  of  primary  importance  that  the  fish  landed  should  be 
separately  distinguished,  as  far  as  that  can  be  done,  as  well  as  the  quanti- 
ties of  each  kind  accurately  recorded ;  and  the  observation  applies  to 
species  which  may  not  at  the  time  appear  to  have  great  commercial 
importance.  It  was  customary,  for  example,  some  years  ago  to  combine 
turbot  with  brill,  and  dabs  and  witches  with  plaice  even  at  the  chief  ports  \ 
and  it  is  now  impossible  to  precisely  distinguish  the  quantities  of  each  in 
these  years  in  the  original  records,  although  the  information  would  be  of 
value.  So  far  as  I  am  aware,  the  statistics  collected  at  the  port  of  Aber- 
deen by  Mr.  James  Ingram,  the  Fishery  Officer,  and  his  assistants,  are  the 
best  and  most  detailed  obtained  anywhere,  and  will  serve  as  a  model  in 
this  respect.  With  regard  to  the  fish  landed  by  trawlers,  for  example,  — 
which  form  the  great  bulk  of  the  fish  brought  to  the  port — the  following 
kinds  are  distinguished,  viz.,  herrings,  mackerel,  cod,  codling,  ling,  tusk, 
saithe,  hake,  haddock,  whiting,  turbot,  halibut,  lemon  soles,  brill,  plaice, 
dabs,  witches,  megrims,  conger-eel,  gurnard,  catfish,  monks,  skates  and  rays 
and  "  other  fiish,"  as  well  as  the  quantities  of  squids,  crabs,  and  clams.  The 
catch  of  each  boat  is  ascertained  in  detail  every  morning  by  observation 
at  the  market  and  from  the  salesmen's  books  ;  and  notes  are  also  made  of 
the  **'  other  fishes  "  not  separately  distinguished,  as  the  black  or  common 
sole,  which  is  very  rare  in  Scottish  waters — the  bream,  the  Norway 
haddock,  &c 

The  catches  of  line  boats,  which  comprise  much  less  variety  in  the 
kinds  of  fishes,  are  similarly  and  separately  recorded. 

Moreover,  the  sizes  of  the  fishes,  as  classified  for  the  market  and  sold, 
are  recorded,  a  distinction  which  is  becoming  more  important  as  the 
smaller  sizes  are  now  brought  to  market  in  greater  quantity  than  pre- 
viously. Thus  cod  and  codling  are  separately  recorded ;  haddocks  are 
separately  recorded  as  extra-large  (mostly  Icelandic),  large,  medium,  and 
small ;  whitings,  lemon  soles,  witches,  and  megrims  are  recorded  as  large 
and  small,  and  plaice  as  large,  medium,  and  small. 

As  previously  stated,  information  of  this  detailed  kind  could  not  b^ 
obtained  at  the  smaller  ports,  and  even  at  some  of  the  larger  it  appears  to 
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be  difficult  to  procure  it.  In  the  most  important  group  of  fishes  so  far 
as  concerns  the  question  of  depletion  of  the  grounds,  viz.,  the  flat-fishes, 
the  published  returns  separately  distinguish  only  halibut,  turbot,  and 
lemon  sole  ;  flounders,  plaice,  and  brill  being  slumped  together  into  a 
common  group,  which,  moreover,  contains  also  witches,  megrims,  and 
dabs — so  that  in  this  case  six  species  of  flat-fishes  are  mixed  up  together, 
and  it  is  impossible  to  ascertain  the  quantity  of  any  of  them. 

Since  the  question  is  of  so  much  importance  from  the  point  of  view  of 
the  investigations  on  the  impoverishment  of  fishing  grounds,  the  Secretary 
of  the  Board  kindly  procured  for  me  a  statement  showing  as  nearly  as 
possible  the  kinds  of  fish  included  among  "  flounder,  plaice,  and  brill,''  in 
the  various  districts  of  the  east  coast  of  Scotland  in  1900.  It  is  as 
follows : — 

Statement  showing  the  kinds  of  Fish  included  under  the  heading 
"  Flounder,  Plaice,  and  Brill ''  in  the  Board's  Annual  Keport,  and 
the  quantity  of  each  kind  landed  in  East  Coast  Districts  during  the 
year  1900. 


District 

Flounders. 

Plaice. 

BriU. 

Dabs. 

Witches. 

Megrims. 

cwts. 

cwts. 

cwts. 

cwts. 

cwts. 

cwts. 

Eyemonth 

87 

17 

1 

22 

- 

- 

Leith      - 

3,400 

5,200 

20 

800 

- 

10 

Anstnither     - 

797 

1,160 

- 

- 

- 

- 

Montrose 

1,034 

5,474 

36 

- 

81 

159 

HtonehaTPD     - 

250 

40 

- 

- 

_ 

- 

Aberdeen 

- 

20,964 

402 

3,818 

24,343 

12,040 

Peterhead 

650 

1,308 

10 

- 

769 

419 

Fraserburgh   - 

6 

894 

152 

- 

1,216 

761 

Banff      - 

118 

- 

- 

- 

- 

- 

Buckie    . 

27 

- 

- 

- 

- 

- 

Findbom 

- 

1,836 

- 

- 

- 

- 

Cromarty 

277 

554 

- 

- 

- 

- 

Helmsdalo 

849 

- 

- 

- 

- 

- 

Lybster  - 

4 

- 

- 

- 

-     ■ 

- 

Wick      . 

242 

2,188 

10    , 

- 

- 

- 

Orkney  - 

47 

- 

- 

- 

- 

- 

Shetland 

165* 

- 

-        1 
1 

- 

- 

- 

Totals 

7,873 

89,115 

1 
631 

4,640 

26,399 

18,389 

-^0^.— In  Findhom  district  there  were  also  landed  76  cwts.  of  "  grey  backs." 
*  In  the  Shetland  officer's  report  this  quantity  was  stated  to  be  '*  flounders  or  common 
dabs." 

It  will  be  observed  that  the  flat-fishes  in  the  order  of  quantities  are  plaice, 
witches,  megrims,  flounders,  dabs,  and  brill,  and  that  the  total  quantity 
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of  dabs,  witches,  and  megrimB  is  almost  as  great  as  the  total  quantity  of 
flounder,  plaice,  and  brill  (44,428  cwts.,  and  47,619  cwts.).  The  pro- 
portion of  certain  kinds,  moreover,  varies  greatly  in  different  districts.  In 
Leith  district,  for  example — which  contains  the  second  most  important 
trawHng  centre  in  Scotland — 3400  cwts.  of  flounders,  5200  cwts.  of  plaice, 
10  cwts.  of  megrims,  and  no  witches  are  returned  as  landed ;  while  at 
Aberdeen  there  were  20,964  cwts.  of  plaice,  24,343  cwts.  of  witches, 
12,040  cwts.  of  megrims,  and  no  flounders.  The  trawling  grounds  differ 
to  some  extent,  and  from  the  deeper  water  in  the  northern  areas,  one 
would  expect  the  proportion  of  megrims  to  be  greater  at  Aberdeen, 
although  to  nothing  like  the  degree  indicated.  Witches  are  abundant 
in  the  deeper  parts  of  the  more  southerly  grounds,  as  off  the  Firth  of  Forth, 
and  their  absence  from  the  records  cannot  be  taken  as  showing  their 
absence  from  the  catches ;  and  it  is,  I  think,  probable  that  the  witches,  as 
well  as  other  flat-fishes,  are  returned  as  *' flounders''  in  the  case  in  question. 
The  quantity  of  flounders  (Pleuronedea  fleaus)  actually  landed  anywhere 
is  very  small.  Trawlers  rarely  take  them  in  ordinary  circumstances ;  they 
never  get  them  in  the  deeper  water,  and  only  occasionally  when  fishing 
(for  scientific  purposes)  in  the  territorial  waters  (see  Tables,  p.  143),  and 
such  as  are  brought  to  Aberdeen  market  are  sold  with  the  dabs  or  the  line- 
caught  plaice. 

A  similar  return  of  "  flounder,  plaice,  and  brill  *'  landed  in  the  West 
Coast  districts  comprises  in  reality  only  flounders,  plaice,  and  dabs,  without 
any  brill.  The  quantities  are  sxnall,  viz.,  2583  cwts.  of  flounders,  5521 
cwts.  of  plaice,  and  69  cwts.  of  dabs.  In  some  cases  they  are  all  returned 
as  "  flounders,"  and  in  other  cases  all  as  *'  plaice  " ;  in  two  of  the  districts 
it  is  stated  they  cannot  be  specified  since  the  distinction  between  the 
different  kinds  of  flat-fishes  is  unknown. 

It  is  evident  from  the  facts  stated  that  it  would  be  hazardous  to  make 
use  of  statistics  of  the  nature  described  in  dealing  with  such  questions  as 
the  depletion  or  productiveness  of  fishing  grounds.  The  proportion  of 
error  introduced  would  probably  far  outweigh  the  advantage  of  having 
larger  totals  from  which  to  draw  conclusions.  And,  indeed,  with  the 
exception  of  one  district — Leith — the  returns,  for  the  purpose  in  view, 
might  be  discarded.  From  the  position  of  the  Leith  district,  midway 
between  Aberdeen  and  the  English  ports,  and  the  quantity  of  white  fish 
landed  (232,824  cwts.  in  1891,  about  the  same  as  at  North  Shields),  it 
would  undoubtedly  be  of  value  if  the  returns  referring  to  it  could  be  made 
use  of.  But  there  are  special  difficulties  from  the  employment  of  carriers 
and  from  the  direct  dispatch  of  fish  to  the  Glasgow  market,  and  it  is 
stated  that  the  trawf-owners  in  many  cases  decline  to  give  the  particulars 
of  the  different  kinds  of  flat-fishes  owing  to  the  extra  trouble  involved.* 

It  is  undoubtedly  much  better  in  the  meantime,  even  with  regard 
merely  to  the  accuracy  of  the  returns  of  the  fish  landed,  that  the  statistical 
information  for  practical  scientific  investigations  concerning  the  impoverish- 
ment of  fishing  grounds  should  be  confined  to  the  chief  ports  where  a 
large  quantity  of  fish  is  landed,  and  where  the  returns  can  be  obtained 
with  substantial  accuracy,  and  in  great  detail. 


*The  collection  of  the  statistics  generally  in  Scotland,  it  mav  be  said,  is  facilitated  by 
the  provision  in  the  sixth  clause  of  the  Sea  Fisheries  (Scotland)  Amendment  Act,  1886, 
as  follows: — "The  Fishery  Board  shall  have  power  to  require  all  fishermen  and  other 
persons  belonging  to  British  sea-fishing  boats,  and  all  ftsh-curers  catching  or  curing  any 
kind  of  sea  fish  in  Scotland,  or  in  any  part  of  the  sea  adjoining  Scotland,  to  make  returns, 
in  such  form  and  at  such  periods  as  may  be  prescribed  by  the  Fishery  Board  with  the 
sanction  of  the  Secretary  for  Scotland,  of  all  sea  fish  which  are  caught  or  cured  by  them 
respectively."  The  penalty  for  "failing  to  make  a  full  and  correct  return"  is  not  to 
exceed  £20. 
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It  is  also  necessary  that  the  method  of  fishing  by  which  the  fish  are 
caught  shouid  be  distinguished,  and  the  quantities  taken  by  each  method 
separately  recorded  as  at  Aberdeen.  The  principal  modes  by  which  bottom 
fi^es,  that  is  to  say  white  fish,  are  taken  are  trawling,  great-lining  and 
small-lining.  In  some  places  there  are  subsidiary  methods  as  gill-nets  or 
'*  trammels  "  (especially  for  cod  and  turbot  and  skates)  and  fixed  (trap) 
nets,  but  their  contribution  to  the  total  is  extremely  small.  Seine-net 
fishing  for  flat-fishes  is  not  allowed  in  Scotland. 

An  important  reason  why  it  is  necessary  to  separately  distinguish  the 
product  of  each  mode  of  fishing  is  that  not  only  the  quantities  but  the 
proportions  of  the  di£ferent  kinds  of  fish  taken  by  each  mode  varies  con- 
siderably. The  catches,  for  example,  of  trawlers  and  Hners  differ  to  a 
large  extent.  In  the  following  Table  I  have  given  the  percentages  of  the 
different  kinds  of  fish  caught  (I)  by  a  steam-trawler  in  the  course  of  a 
whole  year,  the  total  being  5138  cwts. ;  (2)  by  the  steam-liners  lauding 
fish  at  Aberdeen  in  the  month  of  March,  making  157  landings,  the  total 
quantity  being  15,725  cwts ;  (3)  by  424  landings  of  small-line  boats  at 
Aberdeen  in  April,  the  total  quantity  being  1005  cwts. : — 


Cod. 

Cod- 

ling. 

Ling. 

Saitbe. 

Tnsk. 

Hake. 

Had- 

d03k. 

Whit- 
ing. 

Conger. 

I. 
II. 
III. 

13-5 
23-7 

3-6 

0-1 

17-2 

6-4 
817 

2-4 
1-3 

2-6 

0-5 

56-6 
002 
53  4 

4-4 
26-6 

1-4 

Tur- 
bot. 

Bali. 

but. 

Brill. 

Lemon. 

Dabs. 

Plaice. 

Witches. 

Me- 
grims. 

Skate. 

*  Others.* 

I. 
II. 
III. 

0-7 
0-1 

0-3 
6-0 

- 

2-4 
0-1 

01 
2-2 

1-0 
0-5 

2-5 

17 

3.0 
34-0 

1-9 

Rather  more  than  half  the  total  quantity  caught  by  the  beam-trawler 
and  the  small-liners  was  composed  of  haddocks,  while  the  steam-liners,  as 
one  would  expect,  caught  only  a  fractional  quantity  of  this  fish,  the  bulk 
of  their  catches  being  composed  of  skates,  ling,  and  cod.  The  small-liners 
caught  chiefly  haddocks,  whiting,  and  codling.  The  basis  of  comparison 
in  the  three  cases  is  nol^  however,  strictly  the  same  throughout,  and  the 
figures  cannot  be  taken  as  showing  accurately  the  relative  proportions  for 
the  whole  year.  The  proportions  caught  by  the  steam-liners,  for  example, 
vary  considerably  according  to  the  ground  on  which  they  fish — cod  in 
some  places  forming  the  bulk  of  the  catches,  in  other  places  skates,  and  in 
others^  as  at  the  Faroes,  halibut.  But  the  figures  suffice  to  show  how 
dififerent  the  general  proportions  are  in  these  methods  of  fishing. 

The  bearing  of  the  facts  when  dealing  with  the  aggregate  statistics  of 
the  fishes  landed  is  obvious.  Even  if  the  other  factors  were  ascertained, 
and  the  number  of  boats  fishing  and  the  number  of  voyages,  the  informa- 
tion would  be  of  little  value  in  comparing  the  returns  from  year  to  year, 
unless  it  were  shown  that  the  relative  proportion  or  ratio  of  one  mode  of 
fishbg  to  the  other  had  remained  constant.     A  decrease  or  increase  of  the 
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quantity  of  any  particular  species  landed  from  a  given  area  might  be  due, 
not  to  a  change  in  the  natural  abundance  of  the  fish,  but  to  the  pre- 
ponderance of  one  mode  of  fishing  over  another.  In  recent  years  a  con- 
siderable change  has  occurred  in  the  relative  proportion  of  these  modes  of 
fishing,  trawling  having  greatly  increased  and  line-fishing  diminished,  and 
this  circumstance  alone  must  have  materially  affected  the  proportional 
quantities  of  the  fishes  landed. 

At  large  ports  there  ought  not  to  be  difficulty  in  ascertaining  the  quan- 
tities landed  by  the  boats  pursuing  the  different  methods  of  fishing,  since 
the  particulars  are  separately  obtained. 

Thb  Places  Whbrb  the  Fish  are  Taken. 

It  is  also  very  necessary,  for  the  purpose  in  view,  to  determine  the  area 
where  the  fish  are  caught.  In  dealing,  for  example,  with  the  question  of 
the  alleged  impoverishment  of  the  North  Sea,  it  would  be  manifestly 
wrong  to  include  among  the  fish  from  that  sea  those  which  are  taken  in 
other  r^ons,  as  Iceland,  the  Faroe  Islands,  the  Bay  of  Biscay,  the  coasts 
of  Ireland,  the  west  coast  of  England  and  Scotland,  the  south  coast 
of  England  or  the  north  coast  of  Scotland.  The  fish  from  these 
various  regions  are  not  distinguished  in  the  returns  from  fish  caught  in 
the  North  Sea,  and  they  form  an  increasingly  great  part  of  the  total  fish 
landed.  It  by  no  means  follows  that  fish  landed  on  a  particular  coast, 
6.e/.,  the  East  Coast,  were  caught  in  the  sea  which  washes  that  coast.  This 
remark  was  applicable  to  some  extent  in  the  days  before  steam  fishing 
vessels  were  employed,  but  it  has  now  much  greater  force  when  the  bulk 
of  the  supply  is  landed  by  steamers.  The  place  of  landing  thus  furnishes 
no  evidence  as  to  the  place  of  fishing. 

The  inclubion  of  fish  from  different  places  may  affect  the  result  in 
two  ways.  It  may  affect  the  total  quantity  landed,  and  it  may  affect  the 
proportional  quantities  of  the  different  kinds  of  fish.  Fish  are  much 
more  abundant  at  Iceland  than  in  the  North  Sea — that  is  why  the 
trawlers  go  there.  A  two  hours*  drag  may  more  than  equal  several  five 
hours'  drags  in  the  North  Sea.  In  the  North  Sea  itself  the  abundance 
of  fishes  varies  much  in  different  parts.  The  catches  obtained  on  the 
Fisher  Bank  are  fully  one-third  less  in  quantity  than  those  obtained  on 
the  northern  grounds  in  deeper  water.  It  is  thus  clear  that,  with  the 
other  factors  remaining  unchanged,  the  places  of  fishing  may  alone  pro- 
foundly affect  the  total  quantity  landed,  and  an  increase  or  decrease  in 
the  latter  is  not  evidence  of  an  increase  or  decrease  on  the  grounds  in  a 
particular  region.  In  order  to  obtain  the  information  desired  as  to  the 
productiveness  of  any  area  the  fish  from  that  area  must  be  separately 
specified. 

Not  only  does  the  gross  abundance  of  fish  vaiy  in  different  regions, 
but  the  proportional  abundance  of  the  different  kinds  of  fishes  varies  in 
still  greater  degree,  so  that  it  is  possible  by  looking  at  a  shot  laid  out  in 
the  market  to  tell  with  fair  accuracy  the  region  from  which  it  comes. 
In  a  catch  got  in  the  deeper  water,  e.g,^  off  the  Shetlands,  there  is  a 
preponderating  proportion  of  long  fiish,  for  example,  such  as  ling,  saithe, 
;&nd  hake,  and  the  flat*fishes  consist  almost  entirely  of  witches  and 
megrims,  with  a  few  lemon  soles  and  few  or  no  plaice;  haddocks  are 
usually  also  more  abundant.  Particulars  on  these  points  are  given  in  the 
following  pages  (p.  135),  but  I  may  here  adduce  one  or  two  com- 
parisons to  show  how  the  proportions  differ  in  different  places,  the  place 
in  each  case  having  been  independently  ascertained,  apart  from  those  con- 
nected with  the  vessel. 
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Cod. 

Codling. 

Ling. 

Saithe. 

Tusk. 

Hake. 

Haddock. 

Whiting. 

I. 
ir. 
III. 

7  2 

3-6 

171 

30     • 

27 

1-6 

.12-2 
11 

2-9 
0-9 

0-7 
0-6 

11-4 
01 

46-6 
80-0 
11-4 

5-7 
41 

Hali- 
but 

Tiirbot. 

Brill. 

Plaice. 

Lemon. 

Dabe. 

Witches. 

Me- 

grims. 

Skate. 

I. 

TI. 
TTl. 

0-9 
07 

008 

< 

)'8 

21 
60-6 

( 
( 

)-4 
)-5 

v2 

21 
l-O 

3-0 
M 

1-4 
0-9 
1-6 

The  above  Table  represents  the  percentage  proportions  (in  cwts.)  of 
three  voyages  of  a  trawler,  the  fish  in  No.  I.  being  cauglit  in  65  fathoms 
about  sixteen  miles  off  Fair  Isle  ;  the  fish  in  No.  IT.  were  caught  in  65-68 
fathoms,  sixty-five  miles  S.E,  by  E.  of  Sumburgh  Head,  Shetlands  (i.e., 
nearly  halfway  towards  Norway),  and  the  fish  in  No.  III.  were  caught  in 
8-10  fathoms  in  the  Dornoch  Firth,  and  therefore  within  a  few  miles  of 
the  shore.  The  proportions  of  the  various  flat-fishes  and  of  the  long  fishes 
are  noteworthy  in  the  different  cases. 

As  another  example  I  may  give  the  results  of  five  drags  taken  (I.)  about 
111  miles  N.E,  by  £.  easterly,  from  Buchan  Ness  (about  110  miles  due 
east  of  the  Orkneys  and  about  140  miles  due  west  of  Norway)  in  70 
fathoms,  and  (II.)  in  34  fathoms  about  170  miles  E.  by  S.  from  Girdleness, 
in  the  neighbourhood  of  the  Fisher  Bank,  and  about  106  miles  from 
Norway.  The  position  of  the  place  where  the  second  five  drags  were 
taken  (a  week  later)  is  about  120  miles  southerly  and  easterly  from 
the  place  where  the  first  five  drags  were  taken,  but  in  much  shallower 
water.     I  give  the  average  number  of  fishes  in  each  drag. 


Cod. 

Codling. 

Ung.^ 

Snithe. 

Hake. 

Tusk. 

Haddock. 

Whiting. 

I. 
n. 

5 
5-4 

113 
2-2 

1-4 
0-4 

2 
0-4 

3 

1-4 

1247-6 
187-4 

424-4 
82-2 

Catfish. 

Halibut. 

Plaice. 

Witches. 

Megnms. 

Lemon. 

Dabs. 

Skate. 

I. 

IT. 

4-8 
4-8 

0-6 
1-0 

0-0 
66-7 

187-4 
0-6 

9-6 

0-4 
1-2 

10 
0-4 

1-2 
0-2 

Haddocks,  whitings,  and  '*  long ''  fish,  it  will  be  observed,  were  much 
less  abundant  on  the  eastern  grounds,  and  the  proportion  of  flat-fishes  was 
very  different.  Thus  on  the  northern  grounds,  in  deeper  water,  no  plaice 
at  all  were  cai^ht,  while  the  average  per  drag  on  the  Fisher  Bank  was 
66-7.  On  the  latter  no  megrims  were  taken  and  only  0*6  witches ;  on  the 
former  the  average  catch  of  megrims  was  9*6  and  of  witches  187*4. 
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It  is  obvious,  from  these  iilostrations,  what  result  a  predominant  fishing 
in  one  or  other  of  these  areas  would  have  on  the  statistics  of  the  fish 
lauded.  If  it  were  carried  on  principally  iu  the  area  of  the  Fisher 
Bank  there  would  be  no  tusk,  probably  no  hake,  few  ling  and  saithe, 
and  comparatively  few  haddocks.  There  would,  on  the  other  hand,  be 
a  large  quantity  of  plaice,  scarcely  any  witches,  and  no  megrims  from 
these  grounds.  In  the  more  northern  area  the  quantity  of  ling,  hake, 
saithe,  and  tusk  would  be  considerable ;  there  would  be  practically  no 
plaice,  but  a  large  quantity  of  witches  and  a  considerable  quantity  of 
megrims.  These  grounds,  it  will  be  observed,  are  both  in  the  North  Sea 
and  not  very  far  apart^  viz.,  120  miles. 

The  impoverishment  which  has  taken  place  on  the  older  fishing  grounds 
of  the  North  Sea  has  been  most  marked  in  the  case  of  flat-fishes,  and  it 
is  chiefly  with  regard  to  this  group  of  fishes  that  remedies  are  demanded. 

1  may,  therefore,  further  illustrate  the  important  bearing  which  the  place 
of  fishing  has  upon  the  relative  quantities  indicated  in  the  statistics  of 
fish  landed.  In  the  section  of  this  paper  dealing;  with  the  catches  of 
Aberdeen  trawlers  in  various  areas  in  the  North  Sea  (p.  135)  it  will  be 
found  that  the  relative  quantities  of  the  various  kinds  of  flat-fishes  taken 
vary  greatly  accoiding  to  the  area  in  which  they  are  caught.  Taking,  for 
example,  two  of  the  areas  near  the  coast^  zxiii  and  xxiz,  and  four  of  the 
areas  further  north-east  (to  the  south  and  east  of  the  Shetlands),  viz., 
xi V,  XV,  xviii,  and  xix,  it  will  be  found  that  in  the  former  the  predominant 
flat-fishes  are  lemon  soles  and  plaice,  while  in  the  latter  areas  these 
species  are  very  scarce,  witches  and  megrims  making  up  the  bulk  of  the 
flat-fishes.  The  particulars,  in  percentages,  are  shown  in  the  following 
Table.     Each  area,  it  may  be  said,  corresponds  to  1  degree  of  latitude  and 

2  degrees  of  longitude,  and  includes  approximately  about  3600  square 
miles  (geographical)  of  sea.  The  depth  in  xxix  ranges  from  about  30 
to  50  fathoms,  and  is  mostly  under  40  fathoms ;  in  xxiii  it  is  about  the 
same,  except  in  the  north-east  part  where  it  exceeds  50  fathoms;  the 
depth  in  the  other  areas  ranges  from  about  50  to  over  80  fathoms,  the 
general  run  being  between  60  and  70  fathoms.  The  quantity  of  flat-fishes 
taken  in  the  various  areas  (in  cwts.)  was  as  follows  : — 


xxiii. 

xxix. 

xiv. 

XV. 

xviii. 

xix. 

Total. 

2,699 

1,561 

2,356 

1,966 

3,442 

2,062 

13,986  cwts. 

The  percentages  of  the  different  kinds  in  the  various  areas  are  these  : — 


Turbot. 

Halibut. 

Brill. 

Lemon. 

Plaice. 

Dabs. 

Witclies. 

Me- 
grims. 

xxiii. 

6-8 

1-2 

1-0 

28-1 

32-5 

7-2 

97 

18-9 

xxix. 

9-8 

11 

0-1 

60-0 

84-0 

2-3 

0-8 

1-9 

xiv. 

07 

5-3 

0-07 

17 

9-1 

1-9 

66-4 

24-8 

XV. 

0-6 

8-1 

0-05 

0-9 

1-2 

0-5 

74-9 

18-9 

xviii. 

0-8 

6-2 

01 

2-9 

2-3 

0-4 

65-9 

32-8 

xix. 

07 

5-4 

- 

1-6 

07 

0-1 

79-8 

11-6 

The  difference  may  be  further  shown  by  contrasting  the  totals  and  per- 
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centages  of  the  two  shallower  water  areas,  xxiii,  zxix,  which,  broadly 
speaking,  comprise  the  grounds  to  a  distance  of  about  sixty  miles  from 
the  east  coast  of  Scotland,  between  the  Moray  Firth  and  St.  Abbs  Head, 
and  the  other  four  deeper- water  areas,  which  comprise  over  14,000 
square  miles  of  the  North  Sea,  extending  from  off  the  Moray  Firth  to 
the  Shetlands,  and  rather  more  than  half-way  to  Norway.  The  quan- 
tities (in  cwts.)  as  well  as  the  percentages  are  given.  The  former  do  not 
represent  the  ratio  of  productiveness  of  the  various  areas,  since  the 
amount  of  fishing  was  unequal ;  but  the  percentages  show  the  relative 
proportions  among  the  flat-fishes. 


Tur- 
hot 

Hali- 
but. 

Brill. 

Lemon. 

Plaice. 

Dabs. 

Wltcliee 

Me- 
grrims. 

TotoL 

xxiii.,  xxix. 

xiv.,  XV., 
x>iii.,  xix. 

cwto. 
cwta 

817 
7-6 

72 
0-7 

47 
11 

674 

US 

28 
0-7 

6 
0-06 

1,612 
S6'3 

189 
1-9 

1,876 
SS'l 

835 

224 

5'U 

00 

0-7 

206 

0.871 
6A'8 

300 
9'U 

2,210 

SS5 

4,100 
0,825 

Thu^  of  each  hundred  tons  of  flat-fishes  taken  by  trawlers  in  these 
shallower  water  areas,  about  36  tons  are  lemou  soles,  about  33  tons  are  plaice, 
about  6  tons  are  witches,  and  about  9  tons  are  megrims.  In  the  deeper- 
water  areas,  of  each  hundred  tons  caught  about  2  tons  are  lemons,  about  3 
tons  are  plaice,  about  65  tons  are  witches,  and  about  22  tons  are  megrims. 
Turbot^  briU,  and  dabs  are  relatively  much  more  abundant  in  the  shallower 
water,  and  halibut  is  more  abundant  in  the  deeper  water. 

It  will  be  observed  from  an  examination  of  a  chart  that  the  shallower 
water  areas  (xxiii,  xxix)  are  not  so  shallow  as  the  greater  part  of  the 
North  Sea  to  the  south  and  east  of  them,  and  if  sufficient  information 
existed  to  show  the  relative  proportions  of  the  various  flat-fishes  iu  that 
stretch  of  the  North  Sea,  the  contrast  with  the  northern  grounds  would 
be  still  more  striking. 

It  is  evident  from  these  facts  regarding  the  proportional  distribution  of 
flat-fishes  that  if  trawling  were  carried  on  predominantly  in  different 
parts  of  the  North  Sea  in  different  years,  the  result  on  the  statistics  of 
the  flat-fishes  landed  would  be  marked.  A  mere  transference  of  the 
fishing  from  the  shallower  to  the  deeper  water  would  cause  a  decrease  in 
the  quantity  of  plaice,  lemon  soles,  and  turbot  landed  and  an  increase  in 
the  witches  and  megrims,  and  this  would  occur  quite  apart  from  change 
in  the  other  factors.  It  would  not  necessarily  show  any  impoverishment 
of  the  grounds,  but  merely  a  change  in  the  area  of  fishing. 

In  point  of  fact  such  a  transference  of  the  area  of  fishing  Las  taken 
place  in  recent  years.  From  the  Tables  and  Charts  appended  (p.  214)  it 
will  be  seen  that  in  the  first  three  months  of  1891  none  of  the  Aberdeen 
trawlers  fished  in  the  deeper  areas  referred  to.  Fishing  was  then  carried 
on  practically  within  the  50-fathom  line,  south  of  57*30'  or  58*,  down  to 
about  55*" — off  the  coast  of  Northumberland  and  to  the  northern  part  of 
the  Dogger — and  also  in  the  Moray  Firth  and  around  the  Orkney  Islands. 
At  the  period  referred  to  over  93  per  cent,  of  the  fish  landed  were  caught 
from  the  Orkneys  to  the  Firth  of  Forth  within  fifty  or  sixty  miles  from 
the  shore. 

The  apparatus  then  used — the  beam-trawl — could  not  be  employed  in 
the  deeper  water,  but  so  soon  as  the  vessels  were  equipped  with  the  otter- 
or  beamless-trawl,  which  can  be  used  up  to  and  even  over  100  fathoms, 
they  pushed  further  to  the  north-east,  where  heavy  catches  were  got  on 
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the  virgin  grounds.  Thus,  in  the  first  three  months  of  1901  the  area  of 
fishing  extended  north  to  61*,  and  eastwards  to  about  the  100-fathom 
line — that  is  to  say,  to  within  about  60  or  60  miles  of  the  Norwegian 
coast,  while  its  southward  limit  (so  far  as  concerns  the  vessels  about  which 
particulars  were  obtained)  was  57*,  •  except  near  the  coast  between  57* 
and  56*.     The  new  area  in  the  North  Sea  which  the  introduction  of  the 


Fio.  1.— A  Heavy  Bag  on  the  North -Ela stern  Grounds. 
Opening  the  Cod-end. 

otter-trawl  enabled  to  be  brought  within  the  sphere  of  trawling  operations 
may  be  said  to  be  the  region  between  the  50-fathom  and  100-fathom  line, 
or,  broadly,  about  30,000  square  miles.  In  the  three  months  in  1901 
referred  to,  more  than  76  per  cent,  of  the  trawl-caught  fish  was  taken 
from  these  deep-water  grounds,  where  none  were  taken  in  1891,  or  for 
some  years  later. 

The  influence  of  this  change  of  ground  is  indicated  in  the  statistics  of 
the  fish  landed,  and  it  corresponds  with  what  was  above  deduced  from 
the  special  information  collected.  The  general  statistics,  as  published, 
do  not  show  it,  since  most  of  the  flat-fishes  are  slumped  together  under 
the  heading  "  flounder,  plaice,  and  brilL"  But  the  statistics  of  the  fish 
landed  by  trawlers  at  the  port  of  Aberdeen  exhibit  the  great  increase  in 
witches  and  megrims  in  recent  yeai-s  and  the  decrease  of  plaice.  These 
statistics,  it  is  to  be  noted,  include  fish  from  all  quarters,  comprising  Ice- 
land, the  North  and  West  Coasts,  <kc.,  as  well  as  the  North  Sea ;  and 
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since  dabs  were  included  with  plaice  and  megrims  with  witches  prior  to 
1897,  this  combination  is  maintained  throughout  tlie  Table.* 


Year. 

No.  of 
Landings. 

Turbot 

Halibut. 

Lemon. 

Brill. 

Plaice 
and  Dabs. 

Witches. 

and 
Megrims. 

cwts. 

cwts. 

cyrU. 

cwts. 

cwts. 

cwts. 

1890 

. 

2,747 

23 

11,922 

525 

27,9t>4 

5,620 

1891 

. 

3,024 

14 

13,592 

213 

31,359 

4,158 

1892 

2,480 

66 

18,355 

171 

26,297 

3,W7 

1893 

2,527 

:t542 

12,833 

67 

32,089 

4,633 

1894 

1,634 

624 

13,477 

237 

35,006 

4,118 

1895 

2,095 

818 

15,424 

'->75 

35,304 

3,774 

1896 

t3,668 

814 

14,882 

485 

38,001 

5,186 

1897 

5,788 

3,301 

1,261 

10,197 

262 

27,040 

6,436 

1898 

6,758 

4,269 

1,496 

13,027 

:300 

24,867 

9,593 

1899 

7,622 

3,821 

2,511 

15,625 

226 

24,912 

21,746 

1900 

7,132 

3,133 

4,475 

12,243 

402 

23,642 

36,383 

'    1901 

8,390 

3.007 

5,921 

13,260 

506 

23,518 

52,741 

Witches  and  megrims,  as  well  as  plaice,  are  brought  in  considerable 
quantities  from  Iceland,  but  there  is  no  doubt  that  the  bulk  of  those  in 
the  Table  were  taken  in  the  northern  part  of  the  North  Sea. 

In  the  Board  of  Trade  returns  of  the  fish  landed  in  England,  witches 
and  megrims  are  not  distinguished,  and  it  is  not  clear  in  what  category 
they  are  placed.  But  if  similar  information  were  available  for  the  fish 
landed  in  England  by  English  trawlers,  it  is  probable  that  a  corresponding 
increase  would  be  shown  in  witches  and  megrims,  for  not  only  are  they 
brought  from  Iceland,  but  large  numbers  of  English  trawlers  fish  in  the 
northern  part  of  the  North  Sea,  where  these  fish  are  abundant.  I  have 
myself,  when  on  board  a  trawler,  seen  more  English  than  Scotch  boats 
fishing  on  the  deep-water  grounds. 

The  larger  routid  fishes  have  also  increased  in  proportion,  like  the 
witches  and  megrims.  The  quantity  of  ling  caught  by  trawlers  rose  from 
5036  cwts.  in  1697  to  41,704  cwts.  in  1901,  an  increase  of  over  700  per 
cent. ;  saithe  increased  in  the  same  period  by  nearly  500  per  cent. ;  tusk 
— a  northern  deep-water  fish — increased   from   92   cwts.   in    1898    to 

*  The  separate  quantities  since  1897  are  these : — 


Plaice. 

Dabs. 

Witches. 

Megrims. 

1897 
1898 
1899 
1900 
1901 

25,858 
23,484 
22,741 
20,964 
21,522 

1,182 
1,383 
2,171 
2,678 
1,996 

4,932 

6,074 

12,569 

24,348 

86,607 

1,504 

8,519 

9,177 

12,040 

17,234 

fThe  iacreaao  in  turbot  in  1896  was  due  to  the  discovery  of  new  ffrounds  at  St. 
Kilda ;  two  of  the  best  shots  were  744  and  660  turbots.  Large  takes  of  coof  and  ling  were 
also  obtained. 

$Th6  increase  in  halibut  in  1898  and  afterwards  was  owing  to  the  fact  that  for  the 
first  time  a  number  of  local  vessels  began  to  make  trips  to  Iceland. 
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1199  cwts.  in  1901 ;  cod  increased  by  only  57  per  cent.,  haddocks  by 
nearly  110  per  cent,  and  whitings  by  nearly  1100  per  cent.  The 
increase  in  ronnd  fishes  may  be  partly  due  to  the  superior  efficiency  of  the 
otter-trawl,  per  «e,  apart  from  its  employment  on  richer  grounds  {see  p.  1 19). 

What  has  been  stated  above  in  regard  to  fish  caught  by  trawlers  is  true 
also  with  respect  to  fish  caught  by  great-lines,  and  especially  by  steam- 
liners.  These  vesseb  may  go  considerable  distances,  and  further  from 
shore  than  the  trawlers,  since  they  can  fish  in  deeper  water.  In  March, 
for  example,  most  of  those  belonging  to  Aberdeen  work  in  the  Atlantic 
from  12  to  50  miles,  or  more,  north-west  of  Hoy,  Orkney ;  others  at  the 
Faroes  and  N.£.  of  Shetland,  and  others  E.S.E.,  where  many  fish  later. 
The  shots  from  the  di£Eerent  grounds  vary  considerably.  I  give  four 
examples  (in  cwts.) — L,  45  miles  N.  \  W.  from  Hoy ;  II.,  at  Faroe ; 
IIL,  200  miles  E.N.E.  of  Aberdeen;  IV.,  136  miles  E.S.E. 4— 


Cod. 

Ling. 

Tusk. 

Saithe. 

Halibut. 

Congor. 

Skato. 

I. 

5i 

48 

5 

14 

17 

. 

25 

II. 

4 

5 

3 

. 

62 

3 

Ill, 

16 

67 

56 

4 

15 

6 

m 

IV. 

47 

3 

• 

i 

2 

8 

To  summarise  these  facts  in  relation  to  the  question  of  the  impoverish- 
ment of  the  North  Sea,  it  is  necessary  (1)  that  the  fish  caught  within  the 
North  Sea  should  be  separately  distinguished  from  those  caught  else- 
where. It  is  not  suflBcient  for  the  purpose  in  view  merely  to  separate 
the  fish  taken  in  distant  regions,  as  at  Iceland,  the  Faroes,  and  the  Bay 
of  Biscay,  and  to  leave  those  caught  at  all  other  parts  of  the  British  seas — 
the  North,  West,  and  South  coasts,  and  around  the  Irish  coast — com- 
bined with  the  North  Sea  fish.  (2)  It  is  also  necessary  to  distinguish 
different  areas  in  the  North  Sea,  because  the  gross  abundance,  and  the 
proportional  abundance  of  different  species,  especially  of  flat-fishes,  vary 
greatly  in  different  parts ;  and  if  in  any  year  the  fishing  predominates  in 
one  region  more  than  another  the  statistics  may  show  a  decrease  or  an 
increase  which  has  nothing  to  do  with  decreased  or  increased  produc- 
tiveness of  the  grounds  (although  that  might  appear  on  their  face),  but 
merely  with  a  predominant  change  of  the  place  of  fishing.  Recently,  for 
example,  there  is  a  tendency  to  resume  trawling  in  greater  force  in  the 
region  of  the  Fisher  Bank,  and  one  consequence  of  this  wilt  be  an 
increased  quantity  of  plaice  landed.  In  that  case,  without  specification 
of  the  grounds,  it  might  be  assumed,  erroneously,  that  plaice  was 
increasing  in  abundance,  while  the  increased  quantity  was  due  merely  to 
change  in  the  place  of  fishing.  Trawlers  go,  not  necessarily  where  fish 
are  most  abundant,  but  where  the  most  profitable  catches  may  be  got 
The  price  of  flat-fish,  and  especially  plaice,  has  enormously  risen,  and  thus 
a  relatively  small  catch  of  plaice  may  be  more  profitable  than  a  large 
catch  of  haddocks.  It  is  probable,  as  the  northern  grounds  are  more 
worked  over,  they  will  become  less  productive,  and  the  older  grounds 
may  be  more  frequented ;  and  the  movement  of  recent  years  to  some 
extent  reversed.  Should  this  continue,  the  quantity  of  plaice  landed  in 
the  next  few  years  will  be  augmented,  although  that  fish  in  the  North  Sea 
may  be  really  less  abundant  than  before.  It  would  require  an  equal  dis- 
tribution of  fishing  operations  throughout  the  whole  of  the  North  Sea,  in 
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each  of  a  period  of  succeesive  years,  to  allow  conclusions  to  be  drawn  from 
statistics  which  referred  to  the  whole  area  respecting  change  in  its  pro- 
ductiveness ;  and  that  is  a  condition  most  improbable. 

With  regard  to  this  question  of  the  place  of  fishing,  there  are  two 
points  to  be  considered ;  first,  the  areas  which  should  be  chosen  for  com- 
parison, and,  second,  the  means  by  which  the  information  may  be 
acquired. 

With  regard  to  the  first,  by  far  the  most  important  factor  determining 
the  proportional  distribution  of  the  various  species  of  fish  is  the  depth  of 
water.  It  is  not  the  distance  from  the  shore,  but  the  depth.  The  fish 
obtained,  for  example,  in  a  small  depression  of  50-75  fathoms,  a  few 
miles  from  Aberdeen,  where  I  have  carried  on  trawling  experiments, 
resemble  in  kind  and  proportional  abundance  those  caught  in  water  of 
somewhat  similar  depth  south  east  of  the  Shetlands.  A  haul  made  in  30 
or  40  fathoms  in  the  middle  of  the  sea  more  closely  resembles  one  got 
near  shore  in  about  the  same  depth.  A  subsidiary  cause  of  variation  is 
the  geographical  position;  the  black  or  common  sole,  for  instance,  is 
extremdy  rare  on  the  east  coast  of  Scotland,  even  where  the  depth  is 
suitable. 

Such  being  the  case,  the  most  natural  areas  would  be  those  representa- 
tive of  the  depth  of  the  water,  and  in  the  North  Sea  the  twenty  fathom, 
thirty  fathom,  fifty  fathom,  and  one  hundred  fathom  contour  lines  might 
be  selected.  The  actual  areas  within  these  lines  are,  however,  too  large 
for  the  purpose,  for  although  the  range  of  migration  of  the  fishes,  or  the 
correlation  of  one  part  with  another,  is  not  sufficiently  well  known,  there 
is  little  or  no  duubt  that  the  inclusion  of  such  distant  parts  as  the  Fisher 
Bank  and  the  sea  ofif  the  coast  of  Northumberland  in  the  same  area  would 
be  wrong.  Extent  as  well  as  depth  must  be  taken  into  account  In 
dealing  with  the  information  at  Aberdeen,  I  selected  as  most  convenient 
areas  of  1*  latitude  and  2*  longitude,  which  in  most  cases  would  probably 
answer  well. 

The  precise  area  to  be  selected  for  exhibiting  the  results  is  not,  how- 
ever, of  much  immediate  importance.  The  chief  thing  is  to  determine 
and  record  the  place  of  fishing.  In  ascertaining  the  place  of  fishing  it 
appears  to  be  sometimes  supposed  that  it  would  be  necessary,  first  of  all, 
to  ^  the  position  and  extent  of  certain  areas,  and  to  ask  the  fisherman 
to  say  which  area  he  had  been  fishing  in ;  or  to  ascertain  from  him  the 
latitude  and  longitude  of  the  place,  or  to  discover  if  he  was  fishing  north 
or  south,  east  or  west  of  a  given  line.  But  this  is  unnecessary,  and 
would  probably  be  confusing.  Every  fisherman  knows  very  well  where 
he  is  fishing.  If  near  the  coast  he  has  landmarks,  or  it  may  be  compass 
aod  his  lead.  If  at  a  distance  from  the  coast  he  steers  a  course  by  his 
compass,  runs  a  certain  distance  as  determined  by  his  log,  ascertains  the 
depth  and  the  nature  of  the  bottom  with  the  sounding  lead,  and  then 
shoots  his  gear.  From  Aberdeen,  for  example,  when  fishing  on  the 
north-eastern  grounds,  the  practice  is  for  the  trawler  to  run  up  the  coast 
to  Buchan  Ness  and  then  to  shape  his  course  to  where  he  has  decided  to 
go,  measuring  the  distance  from  there ;  if  he  is  going  east  or  south-east 
the  course  is  steered  and  the  distance  measured  from  Girdleness  on 
leaving  port.  All  that  requires  to  be  asked  is — ''  What  course  did  you 
steer  r  The  answer  may  be,  ''North-east  by  east,  easterly,  from  Buchan 
Ness."  "How far  did  you  run r'  "120mUes.''  "What  depth  1"  "70 
fathoms."  The  place  of  fishing  can  then  be  marked  on  a  chart,  similar 
to  the  one  used  by  the  trawler.  Obviously,  for  the  purpose  of  subse- 
quently exhibiting  the  results  of  a  large  number  of  observations,  any  area 
on  the  chart  that  is  most  suitable  for  the  purpose  may  be  selected.    It 
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may  happen  that  when  fishing  more  towards  the  north  and  west  laud  may 
be  sighteid  or  the  h'ght  of  a  lighthouse  observed  and  recognised,  and  this 
forms  an  additional  guide,  e,g,,  **  twenty  miles  south-east  of  Fair  Isle." 
In  other  cases  nearer  the  coast  a  well-known  ground  may  be  stated,  as 
**  Buchan  Deeps,"  "  Aberdeen  Bank,"  <kc.,  or  it  may  be  stated  that  the 
fish  were  caught  30  to  40  miles  off  a  given  part  of  the  coast,  say,  Aber- 
deen. It  is,  however,  best  to  obtain  the  course  steered  and  the  distance 
run,  for  sometimes  the  name  of  a  bank  may  be  used  in  a  very  wide 
sense,  including  not  merely  the  bank  proper,  but  the  neighbouring  parts 
of  the  sea.  Thus,  "  Fisher  Bank  *'  may  mean  a  very  large  stretch  of  sea 
in  the  neighbourhood  of  the  place  where  that  name  more  strictly  applies. 

In  some  cases  it  may  happen  that  the  whole  of  the  catch  is  not  obtained 
at  the  same  place,  and  an  additional  question  to  elicit  this  fact  is  neces- 
sary. As  a  rule,  however,  it  is,  and  when  it  is  not,  each  place  where  the 
catch  is  got  is  ascertained — for  a  course  is  steered  and  a  distance  run  to 
the  new  place,  where  the  depth  is  again  determined.  On  subsequently 
charting  this  information  it  may  be  found  that  the  distance  separating 
one  place  from  the  other  is  inconsiderable,  and  that  they  both  fall  within 
the  same  area  selected  as  a  unit.  Should  this  not  happen  the  record  is 
entirely  rejected,  for  it  is  not  desirable  to  endeavour  to  ascertain  the 
quantity  of  fish  got  at  each  place,  which  would  probably  lead  to  error. 
It  may  be  here  said  that  the  suggestion  sometimes  made  that  the  trawling 
skipper  might  himself  record  the  quantities  caught  is  scarcely  feasible  and 
is  inadvisable.  That  information  can  be  obtained  much  better  and  more 
accurately  when  the  fish  are  landed — and  when  a  uniform  standard  can  be 
applied  to  transform  numbers  or  boxes  into  cwts. — either  by  observation 
on  the  market  or  from  the  salesman's  books. 

There  remains  the  further  question,  whether  or  not  the  information 
given  by  the  skipper  or  fishermen  as  to  the  place  of  fishing  can  be  trusted, 
a  question  concerning  which  very  different  opinions  have  been  expressed. 
There  is  no  doubt  that  in  certain  cases  the  fisherman  does  not  wish  that 
the  exact  spot  where  he  is  getting  specially  good  shots  should  become 
known  to  other  fishermen.  There  is  no  objection  to  give  the  information 
except  on  this  score.  Such  cases  in  deep-sea  trawling  are  not,  however, 
so  numerous  as  is  sometimes  imagined.  As  a  rule,  when  the  fishing  is 
steady,  there  is  no  secret  as  to  where  the  boats  are  fishing ;  but  at  some 
periods  of  the  year,  when  the  fish  shift  a  good  deal,  a  consideration  of  the 
kind  mentioned  may  prevail,  and  it  will  depend  upon  the  probity  of  the 
skipper  whether  the  information  as  to  the  place  of  fishing  is  altogether 
withheld  or  is  made  wilfully  misleading.  In  the  work  at  Aberdeen  only 
a  proportion  of  the  skippers  have  been  asked  for  the  information,  those 
regarded  as  the  most  trustworthy  being  selected,  and  the  promise  being 
given  that  the  information  would  not  be  divulged  to  others.  Cases  in 
which  there  was  doubt,  from  the  nature  of  the  catch,  that  a  mistake  had 
been  made  as  to  the  real  place  where  the  fish  were  caught,  were  rejected. 
Notwithstanding  this  there  may  be  a  percentage  of  error,  but  there  is 
every  reason  to  believe  it  is  small,  and  that  the  Tables  (p.  214)  show  sub- 
stantially the  areas  in  which  the  fish  were  taken,  the  facts  agreeing  with 
the  observations  made  on  board  trawlers  as  to  the  distribution  of  the 
fish. 

The  information  in  regard  to  the  place  of  fishiug  is,  however,  so 
important  from  the  point  of  view  of  determining  change  in  the  produc- 
tiveness of  the  grounds,  that  I  think  further  measures  ought  to  be  taken 
to  extend  its  scope  and  to  ensure  as  great  accuracy  as  possible.  It  ought 
to  be  made  compulsory,  under  due  precautions  to  preserve  the  fishermen 
from  detriment,  to  disclose  the  place  of  fishing.  At  present  (in  Scotland) 
it  is  compulsory  by  statute  to  furnish  returns  of  the  fish  caught ;  and  the 
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place  where  they  are  caught  is  at  least  of  equal  importance  for  the  purpose 
as  the  quantity  landed.  If  the  trawling  skipper  was  provided  with  a 
form,  of  the  following  description,  on  which  certain  simple  information 
was  required  to  be  written,  and  the  form  was  then  sealed  in  an  envelope 
provided  and  posted  to  the  central  official,  all  the  necessary  information 
would  be  obtained,  without  any  expense  to  him  and  with  complete  secrecy. 


No- 


Port  of- 


Vessel- 


Date  of  Landing - 


Place  of  Fishing. — yoie.—U  the  fishing  during  the  voyage  is  made  at  more  than 
one  place  the  particulars  for  each  place  must  bo  inserted. 


Cours*e 

Steered 

from* 

Distance 
Run  in 
Miles. 

Name  of 
Fishing 
Grouud. 

Depth  of 
Water  at 
Fishing 
Ground. 

Number  of  Drags. 

Numl)er 

of  Hours 

actual 

Fishing. 

3 

4 
hours. 

6 
hours. 

6 
hours. 

hours. 

1 

2t 
3t 
4t 

N.E.             209 
J^.E.               40 
W.JS.             57 

1 

[ 

• 

75-78 
85 
85 

^ 

1 

10 
2 
4 

• 

54 
10 
20 

•  Insert  place.        f  Course  and  distance  to  bo  stated  from  previous  place  of  fishing. 

The  information  indicated  in  the  above  form  is  well-known  to  the 
skipper  and  fishermen  of  the  vessel,  and  a  few  trials  and  a  little  explana- 
tion would,  I  am  sure,  ensure  the  form  being  filled  up  with  accuracy. 

There  are  other  means  which  may  be  taken  to  safeguard  the  trust- 
worthiness of  the  information  given.  ]  n  the  first  place,  it  ought  to  be 
made  a  duty  of  all  cruisers  and  Government  vessels  to  log  and  report  the 
distinguishing  number  and  letters  of  every  fishing  vessel  they  encounter, 
with  the  date  and  place  observed,  and  whether  they  are  fishing  or  not. 
This  information  is  obtained  and  published  by  certain  foreign  states,  as 
the  Netherlands  and  Germany,  and  refers  not  merely  to  national  vessels 
but  to  all  fishing  vessels  observed,  a  great  number  of  which  are  British. t 
Similar  information  as  to  foreign  trawlers  working  off  the  Danish  coast, 
obtained  both  from  cruisers  and  from  lightships,  is  published  in  condensed 
tabular  form  in  the  Danish  Eeport,  and  no  doubt  the  number  and  letters 
are  ascertained  in  each  case  and  could  be  made  available.§  Particulars  of 
the  kind  in  question  would  be  very  useful  as  a  check. 

Probably  even  more  important  would  be  the  construction  of  charts 
showing  the  proportional  distribution,  or  the  percentage  numbers,  of  the 
various  marketable  fishes  taken  in  different  parts  of  the  North  Sea  with 
an  ordinary  commercial  otter  trawl.  At  present,  as  stated  above,  it  is 
possible  by  a  cursory  examination  of  a  catch  to  say  within  certain  limits 
where  it  has  come  from,  owing  to  the  presence  or  absence  of  certain  kinds 
and  the  proportion  between  the  fishes  generally.     It  will  probably  be 

^The  information  collected  by  the  Netherlands  cruisers  is  published  in  the  Stoats- 
CkturatUy  and  is  re-published  monthlv  in  Mfdedtelingen  over  Visscherij  ;  that  collected  by 
the  German  cruisers  is  published  in  MiUktilungen  des  Leutschen  Sefjischerei-  Veretns.  For 
example,  from  the  Reitrappori  of  the  Dolfijn  for  11-29  November  1901,  it  ai)pears  the 
English  steam  trawlers  G.Y.  252,  348,  aN.  241,  B.N.  172  and  187  were  working  at  the 
Outer  Silver  Pit  on  26th  November. 

§  F%skeri'Bcretn\n{f.  Thus  in  1900,  2191  trawlers  were  recorded,  of  which  156  were 
English  and  469  Gorman.  The  distance  from  the  coast  up  to  15  milee  and  the  position 
are  given* 
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found,  when  this  subject  has  been  investigated  in  a  scientific  manner  in 
each  season,  that  the  differentiation  of  the  place  of  fishing  from  the 
nature  of  the  catch  may  be  made  much  more  precisely,  and  the  extent  of 
the  possible  area  of  capture  greatly  restricted.  A  standard  of  proportional 
distribution  of  this  kind  would  be  most  valuable.  It  might  be  gradually 
evolved  from  the  scheme  above  outlined,  the  preponderance  of  the  obser- 
vations which  gave  results  of  a  particular  and  uniform  kind  enabling 
anomalous  and  mistaken  results  to  be  eliminated.  It  might  be  done  by 
sending  trustworthy  observers  on  board  the  fishing  vessels,  as  I  am 
doing  now,  to  record  the  place  of  fishing  and  the  catches.  Still  better 
would  be  the  examination  of  the  grounds  by  the  steamers  provided  for 
scientific  investigations,  in  which  case  all  the  conditions  could  be  accur- 
ately ascertained. 

Tab  Duration  of  thb  Fishing  Operations. 

It  is  also  necessary  for  the  purpose  in  view  to  obtain  information  as 
precise  as  possible  regarding  the  duration  of  the  fishing  operations.  In 
dealing  with  a  large  volume  of  statistics  of  fish  landed  by  a  particular 
mode  of  fishing,  6.^.,  trawling,  the  number  of  registered  vessels  of  the 
class  in  question  might  be  taken  for  broad  results — so  much  fish  and  so 
many  vessels.  But  there  are  various  circumstances  which  tend  to  render 
this  method  inaccurate,  especially  if  the  question  becomes  limited  to  one 
or  a  few  ports.  Some  of  the  vessels  during  part  of  the  year  may  be 
engaged  in  another  method  of  fishing,  e.g,^  lining,  by  which  a  different 
class  of  fishes  are  obtained.  Some  may  be  fishing  part  of  the  year,  or 
the  whole  year,  at  other  ports,  or  landing  their  fish  at  other  ports 
— it  may  be  in  another  country — and  not  at  the  port  of  registry.  For 
some  years,  for  example,  a  number  of  steam  trawlers  registered  at  Port- 
Glasgow,  in  the  Clyde,  fished  entirely  from  Aberdeen;  vessels  from 
Fraserburgh,  Granton,  Peterhead,  Grimsby,  Hull,  and  from  foreign  ports 
land  fish  at  •Aberdeen  frequently  or  occasionally,  and  Aberdeen  trawlers 
may  land  fish  at  English  ports.  T^us  the  quantity  of  fish  landed  at  a 
particular  port  cannot  be  assumed  to  have  been  caught  by  the  vessels 
registered  at  that  port,  and  there  is  no  certainty  that  the  discrepancy  will 
remain  substantially  the  same  in  a  series  of  years. 

The  number  of  landings,  trips,  or  voyages  of  the  vessels  has  also  been 
suggested  as  a  convenient  means  of  supplying  the  information  required, 
but  it  is  probably  even  less  satisfactory  than  the  numbers  of  registered 
vessels.  The  duration  of  a  voyage  may  vary  greatly,  from  over  a  month 
to  a  single  night,  the  quantity  of  fish  brought  ashore  at  each  "landing  " 
varying  in  a  corresponding  degree  from  a  few  cwts.  to  perhaps  fifty  or 
sixty  tons.  Thus,  the  number  of  landings  by  trawlers  at  Aberdeen,  the 
gross  quantity  of  fish  lauded,  and  the  average  quantity  per  landing,  in 
each  of  the  five  last  years,  were  these : — 


Landings. 

1 

Qviantity. 

Average         \ 
Quantity  per     , 
Landing. 

cwta. 

cwts. 

1897 

5,788 

436,040 

75-3 

1898 

6,768 

568,808 

84-2 

1899 

7,622 

687,841 

91-4 

1900 

7,132 

787,746 

110-4 

1901 

8,890 

992,167 

118-2 
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Thus,  within  fi?e  years  the  quantity  per  landing  has  increased  by  42*9 
cwts.  Obyiously,  information  of  this  kind  throws  no  light  on  the  funda- 
mental question  of  the  productiveness  of  fishing  grounds,  because  the 
increased  quantity  per  voyage  is,  without  doubt,  due  not  to  the  increased 
abundance  of  fish  but  to  the  greater  duration  of  the  average  voyage,  i.e., 
more  fishing.  The  tendency  is  for  the  smaller  boats  which  fish  near  the 
coast,  and  land  "  live  "  fish  twice  or  several  times  weekly,  to  be  replaced 
by  lu^r  and  more  powerful  vessels  fishing  usually  in  more  distant  waters 
and  landing  weekly,  or  at  longer  intervals. 

lu  dealing  with  the  vessels  individually,  and  when  the  place  of  fishing 
is  ascertain^  at  the  same  time,  no  doubt  the  duration  of  the  voyage 
may  afford  valuable  information,  for  the  time  consumed  in  steaming  to  and 
from  the  ground  can  be  calculated.  But  other  conditions  may  interfere,  and 
especially  bad  weather,  which  may  interrupt  the  fishing  or  compel  the 
vessel  to  run  for  shelter,  and  it  may  lie  at  anchor  for  days ;  and  although 
over  a  term  of  years  such  weather  interruptions  may  be  fairly  equalised, 
they  could  only  be  ignored  if  the  number  of  vessels  under  consideration 
was  large  in  proportion  to  the  total. 

It  would  be  much  better  to  ascertain  the  "  number  of  days  fishing,'' 
but  there  are  difficulties  in  stating  this  in  a  uniform  way,  especially 
with  regard  to  parts  of  a  day ;  and  the  best  course  is  to  determine  the 
number  of  hours'  actual  fishing,  which  can  be  done  by  ascertaining  the 
number  of  drags.  As  a  rule  on  the  north-east  grounds  the  drags  are  made 
for  five  hours,  the  watches  being  arranged  accordingly,  but  some  may  be 
for  four  hours,  and  odd  drags  may  be  for  three  hours  or  six  hours.  The 
facts,  however,  are  well-known  on  board,  and  in  the  form  already  described 
for  indicating  the  position  of  the  fishing  grounds  (p.  89)  the  number  of 
drags  could  readily  be  inserted  and  the  total  duration  of  the  fishing  opera- 
tions, which  gives  accurately  the  information  wanted. 

On  one  other  point  information  may  be  desired,  viz.,  so  far  as  regards 
trawlers,  the  length  of  the  headline  of  the  otter-trawl.  The  length  varies 
to  some  extent  according,  as  a  rule,  to  the  size  of  the  vessel  (p.  120). 
This  information,  however,  can  readily  be  procured  at  the  port  at  intervals, 
and  at  the  end  of  the  year  it  would  be  easy  to  strike  an  average  for  the 
size  of  the  trawls  used  by  the  vessels  in  question.  The  size  of  the  mesh 
is  almost  always  uniform. 

With  regard  to  great-line  fishing  the  corresponding  information  concerns 
the  length  of  the  lines,  and  the  number  of  shots  actually  made  during  each 
voyage  ;  and  this  can  be  readily  ascertained  in  the  same  way. 

The  Season  of  Fishtng. 

In  certain  places  the  quantity  of  fish,  or  of  particular  kinds,  may 
vary  considerably  during  different  periods  of  the  year,  e.g.,  haddocks  on 
the  north-eastern  grounds  in  winter  and  early  summer.  If,  however, 
the  records  are  made  up  monthly  changes  of  this  kind  will  be  shown, 
and  the  fishing  operations  in  any  area  can  be  contrasted  monthly  or 
annually  provided  the  particulars  required  and  above  described  are 
ascertained. 

Conclusion. 

Since  the  ordinary  trade  or  commercial  statistics  are  not  fitted  to  show 
the  variations  in  the  productiveness  of  the  fishing  grounds,  it  is  desirable 
that  specially  organised  statistics  should  be  instituted  at  the  principal 
fishing  ports  for  this  purpose,  especially  concerning  steam-trawlers  and 
Bteam-liners.     It  is  necessary  that  the  operations  qf  the  individual  boat 
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sTioidd  be  taken  as  a  unit,  and  that  throughout  the  manipulation  and 
condensation  of  the  information  referring  to  a  large  numher  of  boats 
the  various  factors  should  be  kept  separate  and  distinct — the  method  of 
fishing,  the  quantities  of  the  various  species  of  fish,  the  place  of  fishing, 
the  duration  or  extent  of  fishing,  and  the  season  of  fishing. 

It  would  be  most  desirable  that  all  steam-trawlers  and  steam-liners 
should  be  included  in  the  scheme,  the  information  as  to  the  place  of 
fishing,  and  the  duration  and  extent  of  the  fishing  operations,  being 
made  compulsory  by  the  filling  up  of  a  form,  such  as  is  described  above, 
at  the  end  of  each  voyage,  the  particulars  as  to  the  catch  being  obtained 
in  the  ordinary  manner  at  the  market,  or  from  the  books  of  the  salesmen. 
Failing  the  inclusion  of  the  whole  fleet  in  a  compulsory  system,  the 
information  should  be  obtained  from  as  many  vessels  as  possible. 
Probably  fifty  per  cent,  or  even  thirty  per  cent,  would  suffice  to  show  sub- 
stantially the  operations  of  the  whole  fleet.  It  would,  at  all  events,  in 
the  course  of  a  very  few  years,  if  properly  carried  out,  provide  a  large 
volume  of  accurate  knowledge  regarding  the  variations  in  the  productive- 
ness of  the  fishing  grounds,  or  their  impoverishment,  which  cannot  be 
otherwise  acquired. 


I.  Investigations  on  Boabd  Steam  Trawlers. 

l^he  Inshoi'e  Grounds. 

The  investigations  on  board  st^im-trawlers  were  mtide  in  May,  June, 
July,  August,  September,  October,  November,  December,  and  January, 
iis  a  rule  for  about  a  week  on  each  occiision,  the  vessels  employed  being 
the  "  Star  of  Peace,"  "  Strathcona,"  "  Strathearn,"  Strathclyde,"  "  Star 
of  Hope,"  **  Ocean  King,"  "  Lochryan,"  and  "  Lochnagar."  The  con- 
tents of  155  hauls  of  the  large  otter-net  were  recorded,  and  39  hauls 
with  the  small-meshed  net  were  also  taken. 


The  first  trip  in  the  territorial  waters  was  made  on  board  the  "  Star  of 
Peace,"  one  of  the  largest  and  best-equipped  trawlers,  under  Captain 
Caie,  and  it  extended  from  30th  May  to  7th  June,  the  hauls  being 
taken  in  Aberdeen  Bay,  the  Moray  Firth,  Sinclair  Bay,  and  Thurso 
Bay.  Compared  with  the  catches  made  in  the  previous  autumn  and 
winter,  it  was  found  that  fish  were  scarce  inshore,  the  number  of  plaice 
and  haddocks  being  very  much  less.  Two  hauls,  in  twelve  to  sixteen, 
and  nine  to  fourteen,  fathoms  in  Aberdeen  Bay,  on  30th  May,  occupying 
four  hours  of  actual  trawling,  yielded  214  plaice,  of  which  213  were 
marketable,  208  haddocks,  of  which  174  were  marketable,  219  whitings, 
of  which  152  were  marketable,  and  a  few  other  fishes.  Other  three 
hauls  were  taken  on  6th  and  7th  June,  the  trawling  occupying  thirteen 
hours,  with  much  the  same  results,  the  ^ve  drags,  lasting  altogether  for 
seventeen  hours,  furnishing  the  following  numbers  of  fish  : — 
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Co<L 

Cod- 
ling. 

Saithe. 

Hake. 

Had- 
dock. 

Whit- 
ing. 

Cat- 
fish. 

Gur- 
nard. 

Marketable,     - 
Unmarketable, 

29 

1 
9 

1 

2 

685 
470 

413 

154 

1 

1,419 

Total,       - 

29 

10 

1 

2    j  1,155 

567 

1 

1,419 

Brill. 

Plaice. 

Lemon 
Solo. 

Floun- 
der. 

Common 
Sole. 

"^SZ":  S 

;  Marketable,    - 
Unmarketable, 

16 

877 
14 

3 

3 

• 

1 

2,229    ,        . 
7,299              5 

Total,       - 

16          891 

1 
3          3 

1 

9,528    1          5 

; 

Four  thomback  rays,  thirteen  starry  rays,  eight  grey  skates,  and  two 
sandy  rays  were  also  taken,  of  which  only  two  thombacks  and  six  grey 
skates  were  marketable. 

Besides  complete  records  of  these  five  hauls,  the  numbers  of  market- 
able fishes  obtained  in  other  nine  hauls,  occupying  thirty-seven  hours' 
actual  trawling,  were  ascertained,  the  total  marketable  fishes  in  the 
fourteen  hauls,  representing  fifty  hours*  trawling,  being  as  follows  : — 


Cod. 

Codli'ng. 

Saithe. 

Ling. 

Hake. 

Haddock. 

Whiting. 

Catfish. 

120 

9 

5 

1 

5 

1,179 

2,566 

1 

t 
Turbotj  Brill. 

i 

^Halibut 

Plaice. 

Common 
Sole. 

Lemon 
Sole. 

Flounder. 

Common 
Dab. 

Megrim. 

2 

1 

30 

6 

8,812 

1 

25 

7 

4,544 

2 

There  were  also  fifteen  grey  skates  and  three  thombacks.  Most  of  the 
cod,  the  halibut  and  megrims,  were  got  in  the  deeper  water  (14  to  20 
fathoms)  in  the  northern  pai-t  of  the  bay.  The  scarcity  of  haddocks 
was  marked,  the  fourteen  hauls  producing  less  than  a  single  haul  often 
yielded  in  the  previous  autumn  and  winter. 

On  the  night  of  the  31st  May  the  vessel  began  to  trawl  in  the  Moray 
Firth,  and  during  the  following  five  days  trials  were  made  at  various 
places.  Two  hauls  were  taken  off  Lossiemouth,  one  in  from  12  to  16 
fathoms,  and  the  other  further  off  in  24  fathoms.  The  former, 
occupying  three  hours,  yielded  only  290  marketable  fishes — viz.,  274 
haddocks^  10  cod,  one  brill,  one  lemon  sole,  four  common  dabs,  and  not 
a  single  plaice.  There  were  also  8^  baskets  of  '*  oSal,'*  consisting  chiefly 
of  gurnards.  The  second  haul,  also  for  three  hours,  produced  only  168 
fishes,  of  which  84  were  marketable,  comprising  47  haddocks  and  23 
plaice.  A  third  haul  was  taken  further  westwards  in  Burghead  Bay,  in 
from  five  to  fourteen  fathoms,  and  the  catch  was  also  smsJl,  comprising 
396  fishes,  of  which  229  were  marketable.  Only  two  haddocks,  and  no 
whitings,  were  caught,  but  there  were  193  plaice,  of  which  186  were 
marketable.     A  fourth  haul  was  t^iken  for  an  hour  in  Cromarty  Krth, 
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in  from  five  to  fourteen  fathoms,  and  34  fishes  were  caught,  26  being 
marketable,  including  two  haddocks  and  twenty  plaice.  The  vessel 
then  steamed  to  the  Dornoch  Firth,  where  large  catches  of  plaice  were 
obtained  in  the  previous  autumn  and  winter,  as  many  sometimes  as  over 
two  thousand  in  a  four  hours'  drag.  Two  hauls  were  taken  in  from  five 
to  twelve  and  a  half  fathoms,  but  very  few  fish  were  caught,  the  net 
containing  chiefly  mud  and  weeds.  The  first  yielded  153  fishes,  of  which 
91  were  marketable,  comprising  62  haddocks  and  26  plaice,  and  the 
second  245  fishes,  of  which  89  were  marketable,  including  18  haddocks 
and  61  plaice.  It  is  noteworthy  that  dabs  as  well  as  plaice  were 
extremely  scarce  on  this  ground,  where  they  were  previously  abundant, 
the  two  hauls  yielding  only  29,  of  which  one  was  marketable. 

Since  fishing  of  this  kind  was  unsatisfactory  as  well  as  unprofitable, 
the  vessel  steamed  northwards  to  the  Caithness  coast,  where  the  net  was 
shot  off  Dunbeath  in  twenty-five  fathoms,  and  towed  for  three  hours  at 
about  that  depth.  On  being  hauled  no  fish  were  found  in  the  net,  and 
as  it  had  probetbly  not  been  working  properly  another  drag  for  an  hour 
was  made  in  the  same  place,  but  in  twenty-two  fathoms,  the  small- 
meshed  net  being  put  on  outside  the  cod-end.  On  this  occasion  about  a 
quarter  of  a  basket  of  fish  were  taken ;  they  numbered  23,  of  which  16 
were  marketable — namely,  nine  plaice,  four  lemon  soles,  and  three 
common  dabs.  No  haddocks,  codling,  or  whiting  were  caught.  The 
contents  of  the  small-meshed  net  consisted  of  eight  common  dabs  and 
one  lemon  sole,  and  did  not  include  a  single  round  fish.  The  lemon 
soles  were  spawning,  one  of  the  ripe  males  measuring  only  131  mm. 
(5^  inches)  ;  the  smallest  female  was  1 3}  inches  long.  While  fish  were 
so  scarce  in  this  haul,  the  quantity  of  "  jelly-fishes  "  (chiefly  Cyanea) 
contained  in  the  net  was  very  considerable,  amounting  tq  about  twenty 
basketfuls.  They  were  present  in  abundance  in  the  bays  and  inshore 
waters  throughout  the  summer,  and  it  was  mainly  to  this  circumstance 
that  the  trawl-fishermen  (who  call  them  "  slithers  ")  attributed  the  poor 
catches  of  fish. 

Steaming  further  north,  a  series  of  hauls  was  made  in  Sinclair  Bay, 
between  Noss  Head  and  Duncansby  Head,  in  from  5  J  to  17  fathoms, 
and  here  better  results  were  obtained.  On  3rd  and  4th  June  ^^q  hauls 
were  made,  the  actual  trawling  occupying  thirteen  hours  and  forty 
minutes,  and  2759  fishes  were  caught,  of  which  1439  were  marketable 
and  1320  unmarketable.  They  are  as  follows  (I.  =  marketable  and 
II.  =  unmarketable)  : — 


CJod. 

Cod- 
ling. 

Had- 
dock. 

Gur- 
nard. 

Tur- 
bot. 

Brill. 

Plaice. 

Lemons. 

Common 
Dab. 

Floun- 
der. 

I. 

II. 

25 

52 
9 

323 
10 

187 
1,240 

1 

4 

717 
19 

9 

118 
41 

3 

26 

61 

333 

1,427 

1 

4 

736 

9 

159 

3 

One  angler  was  also  taken,  but  no  skates  or  rays  or  whitings.  A 
large  proportion  of  the  gurnards  were  ripe  or  nearly  ripe,  and  many 
were  spawning.  Several  were  of  large  size,  measuring  up  to  45*5  cm. 
(18  inches),  and  on  this  occasion  the  larger  fishes  were  preserved  for 
market.  The  gurnards  were  feeding  on  young  sand-eels,  with  which 
their  stomachs  were  crammed. 

The  ground  in  Sinclair  Bay  was  in  parts  strewn  with  boulders,  and 
the  net  caught  on  several  occasions,  and  on  the  forenoon  of  the  4th 
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June  the  vessel  steamed  round  Duncansby  Head  and  shot  the  trawl  in 
the  afternoon  in  Thurso  Bay,  and  towed  it  around  in  from  ten  to 
twenty-fiye  fathoms  for  four  hours.  The  catch  was  very  poor,  consist- 
ing of  115  fishes,  of  which  53  were  marketable — viz.,  one  cod,  one 
haddock,  two  catfish,  twenty-two  plaice,  and  27  common  dabs.  Up  to 
this  time  the  weather  had  been  very  favourable,  but  a  stropg  breeze 
from  the  south-west  arose,  and  the  vessel  remained  at  Scrabster  until 
the  following  morning,  when  it  steamed  to  Smith  Bank  in  the  Moray 
Firth,  where  two  hatds  were  taken.  The  first,  in  twenty -two  fathoms, 
lasted  an  hour,  and  the  catch  consisted  of  333  fishes,  of  which  181  were 
marketable.  The  second  haul,  on  the  west  edge,  occupying  four  hours, 
yielded  539  fifihes,  of  which  374  were  marketable  and  165  unmarket- 
able.    The  record  of  the  two  hauls  is  as  follows : — 


Codling. 

Had- 
dock. 

Whit, 
ing. 

Gur- 
nard- 

Catfish. 

Brill. 

Plaice. 

Lemons. 

ComraonI 
Dab.    1 

I. 
11. 

5 
2 

315 
15 

51 
14 

81 

1 

1 

124 

36 

8 

2-2! 

m  j 

7 

330 

65 

81 

1 

1 

124 

44 

.214 

1 

This  was  poor  fishing,  and  the  vessel  returned  to  Aberdeen  Bay  and 
made  better  hauls  there,  as  above  described. 

The  quantity  of  fish  lapded  at  Aberdeen  as  a  result  of  the  eight  days' 
work  in  territorial  and  closed  waters  was  127 1  cwts.,  which  brought 
£128  2s.     They  were  as  follows  (in  cwts.) : — 


^-  •  ling. 

Saithe. 

Had. 
dock. 

Whit, 
ing. 

Tut. 
hot. 

HaU. 
but. 

Brill. 

Lem- 
ons. 

Plaice. 

Dabs. 

Skate. 

Cat- 
fish. 

202         1 

i 

l^ 

9 

i 

1 

U 

i 

63i 

24 

2 

h 

No  foreign  trawlers  were  observed  at  this  time  working  within  the 
Moray  Firth. 

II. 

On  13th  and  14th  June,  four  hauls  were  made  by  the  steam -trawler 
"  Strathcona "  in  Aberdeen  Bay,  in  from  six  to  fourteen  fathoms ;  in 
the  last  of  these,  which  was  for  four  hoiirs  in  from  six  to  eight  fathoms, 
off  the  Black  Dog,  the  net  was  full  of  little  else  than  jelly-fishes,  f fom 
among  which  six  small  plaice,  about  a  dozen  dabs,  two  haddocks,  and 
about  j  of  a  basket  of  whitings  were  picked  out.  The  records  of  the 
fish  in  the  other  hauls,  which  occupied  7|  hours,  were  imperfect ;  but 
the  quantities  of  marketable  fishes,  in  cwts.,  of  the  four  drags  (occupying 
11|  hours)  were  as  follows: — Cod  ^y  haddock  3i,  whiting  5,  plaice  1|, 
dabs  j|,  the  total  being  11|  cwts.,  which  realised  XIO  14s.  6d.  One  black 
sole,  \2i  inches  long,  was  taken  in  one  of  the  drags. 

III. 

The  next  trip  was  made  in  the  steam-trawler  "  Stratheam,"  from 
28th  June  to  5th  July,  and  the  results  in  regard  to  the  quantity  of  fish 
taken  were  also  poor.  The  first  haul  was  made  outside  the  territorial 
waters,  in  the  deep  water  off  Aberdeen — known  locally  to  fishermen  as 
the  **  Dog  Hole  " — eleven  miles  S.S.E.,  in  66  fathoms.  One  hour's  drag 
here  yielded  1198  fishes,  of  which  349  were  marketable,  225  being 
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haddocks,  72  whitings,  27  lemon  soles,  and  12  megrims.  The  unmarket- 
able fishes  consisted  principally  of  the  previous  year's  haddocks  (508  in 
number),  small  whitings,  and  long  rough  dabs.  The  vessel  then  steamed 
to  Lunan  Bay,  near  Montrose,  and  shot  the  trawl  in  12^  fathoms,  the 
small  mesh  being  around  the  cod-end.  Sixteen  minutes  later  the  net 
caught  on  the  bottom,  and  it  was  brought  up.  The  cod-end  contained 
82  fishes,  of  which  twenty  were  marketable,  viz.,  nineteen  plaice  and  one 
lemon  sole ;  the  unmarketable  fishes  consisted  chiefly  of  haddocks  and 
long  rough  dabs.  Although  only  fishing  for  sixteen  minutes  the  small- 
meshed  net  contained  2061  fishes,  comprising  1916  small  herrings,  80 
sprats,  six  haddocks,  35  whitings,  15  common  dabs,  five  long  rough 
dabs,  one  gurnard,  and  three  Norway  pouts.  Another  shot  was  made, 
but  in  half-an-hour  the  net  again  caught  on  the  bottom  and  was  hauled. 
It  contained  35  plaice  and  34  haddocks,  all  marketable,  also  a  dragonet 
and  a  flounder. 

Thereafter  the  vessel  returned  to  Aberdeen  Bay  and  made  two  hauls 
between  Newburgh  and  the  Black  Dog,  one  in  eight,  and  the  other  in 
from  six  to  eleven  fathoms,  each  haul  occupying  four  hours.  The 
number  of  marketable  fishes  (I.)  and  unmarketable  (II.)  taken  in  the 
eight  hours  was  as  follows  : — 


Cod. 

Cod- 
ling. 

Had- 
dock. 

Whit- 
ing. 

Hake. 

Gur- 
nard. 

Plaice. 

Common   Floun- 
Dab.         der. 

Long 

Rough 

Dab 

I- 

11. 

2 

X 

1 

537 
870 

131 
223 

1 

1 
25 

360 

315              6 

751 

1 

39 

2 

2 

1,407 

354           1 

26 

362 

1,066              6 

39 

One  red  gurnard  {2\  cuculvs)  and  two  anglers  were  also  taken.  The 
number  of  marketable  fishes  was  thus  1354,  while  1914  were  unmarket- 
able. 

Entering  the  Moray  Firth,  the  trawl  was  dropped  on  the  east  edge  of 
Smith  Bank,  in  thirty  fathoms,  and  a  four  hours'  dr^  yielded  144 
fishes,  of  which  21  were  marketable  and  123  unmarketable.  Shifting 
to  the  west  edge  of  the  bank,  two  drags  were  taken  in  about  31-32 
fathoms,  and  the  Si  hours'  trawling  gave  1224  fishes,  of  which  681  were 
marketable  and  543  unmarketable.  The  numbers  of  the  various  kinds 
taken  in  the  three  drags  (12  J  hoiu^)  are  these : — 


Cod. 

Codling. 

Haddock. 

Whiting. 

Saithe. 

Hake. 

Gurnard. 

I. 

IL 

2 

4 

5 

627 
208 

19 
50 

2 

2 

316 

2 

9 

735 

69 

2 

2 

315 

1 
Halibut.       Turbot.  j      Brill. 

1 

Plaice. 

Lomon 
Sole. 

C'ommon 
Dab. 

Long 

Rough 

Dab. 

I. 
II. 

'                    1                    ' 
1                 1                 1              127 

.     j     . 

13 
2 

72 

7 

1 

1 

1 

127                15 

72 

7 
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Eight  thombaok  rays,  three  of  which  were  marketable,  one  angler,  and 
one  pogge  (Agonus)  were  also  taken. 

.  The  vessel  then  steamed  to  the  south  coast  of  the  Firth  and  made  six 
drags,  occupjdng  altogether  24  hours  and  20  minutes  of  actual  trawling, 
between  Burghead  and  Hopeman,  in  depths  from  six  to  fifteen  fathoms. 
The  total  catch  of  fish  in  these  hauls  amounted  to  2451,  of  which  1031 
were  marketable  and  1420  unmarketable,  as  follows : — 


Cod. 

CodHng. 

Haddock. 

Whiting. 

Hake. 

Saithe. 

Gurnard. 

Catfish, 

I. 
II. 

18 

1 
8 

262 
4S1 

32 
119 

1 
1 

4 

1 

525 

2 

18 

9 

693 

151 

2 

5 

625 

2 

Tupbot. 

BriU. 

Plaioe. 

Lemon 
Sole. 

Common 
Dab. 

Witch. 

Long 
Rouffh 

I. 
II. 

2 

1 

689 
10 

10 
2 

39 
311 

7 
2 

8 

2 

• 
1 

599 

12 

350 

9 

8 

Nineteen  thomback  rays,  of  which  sixteen  were  marketable,  three 
herrings,  one  Norway  pout,  one  pogge,  one  drag<met,  one  red  gurnard, 
and  39  anglers  were  also  taken  in  these  hauls. 

On  2nd  July  the  "  Stratheam  "  steamed  to  the  Dornoch  Firth,  where 
the  hauls  made  by  the  *'  Star  of  Peace  "  a  month  previously  were  so 
disappointing,  and  anchoring  a  '^  dan  "  in  ten  fathoms  south-east  from 
Dunrobin  Castle,  eight  drags  were  made  around  it  in  from  five  to  twelve 
fathoms.  The  catches  were  less  satisfactory  than  at  Burghead  Bay,  the 
total  numb«:  of  fishes  obtained  in  the  28  hours  and  52  minutes  actual 
trawling  being  1809,  of  which  1288  were  marketable  and  521 
unmarketable.    The  particulars  are  as  follow  : — 


Cod. 

Codling. 

Had. 
dock. 

Whit- 
ing. 

Gur- 
nard. 

Plaice. 

Lemon. 

Common 
Dab. 

Floun- 
der. 

I. 
n. 

7 

1 

418 
91 

4 

140 

827 
105 

1 

18 
12C 

4 
7 

7 

1 

509 

4 

140 

932 

1 

138 

11 

Thirteen  thombacks,  all  except  one  marketable,  one  grey  skate,  ten 
herrings,  twenty-nine  sprats,  and  thirteen  anglers  were  also  taken. 

At  this  time  the  quantity  of  medusidse  {Cycmea  and  Aurdia)  in  the 
Dornoch  Firth  was  very  great,  and  the  net  when  brought  on  board  was 
pretty  well  fiUed  with  them.  Owing  to  their  abundance  the  drag  with 
the  small-meshed  net  around  the  oxi-end  was  limited  to  twenty-one 
minutes.  When  hauled,  the  ordinary  cod-end  was  found  to  contain  six 
marketable  plaice,  and  twelve  unmarketable  fishes,  viz.,  ninecomm  on  dabs, 
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two  sprats,  and  one  gurnard.  The  small-meshed  net  itself  contained 
only  one  small  dab,  sdong  with  several  backetfuls  of  jelly-fishes.  A 
considerable  quantity  of  weed  was  also  found  in  the  net  after  each  haul. 
After  one  of  the  four-hour  drags  sixty-eight  small  plaice  and  four  dabs, 
all  living,  were  picked  out  from  among  the  "  slithers"  and  weed  and 
placed  in  a  tub  of  sea- water.  Twenty  minutes  later  it  was  found  that 
all  the  dabs  and  one  of  the  plaice  were  dead,  and  the  sixty-seven  living 
plaice  were  returned  to  the  sea. 

On  the  evening  of  the  3rd  July  the  vessel  left  the  Dornoch  Firth  and 
returned  to  Burghead  Bay,  but  as  herring-drifters  were  at  work,  the 
net  was  not  shot,  and  we  steamed  for  Kinnaird  Head,  and  then  to  the 
deep  water  about  8||  miles  off,  shot  the  trawl  with  the  small*  meshed 
net  in  83  fathoms,  and  hauled  it,  fifty  minutes  later,  in  85  fathoms. 
The  cod-end  of  the  otter-trawl  contained  396  fishes,  of  which  192  were 
marketable,  comprising  three  cod,  two  codling,  111  haddocks,  48 
whitings,  one  catfish,  two  megrims,  and  twenty-five  witches.  The 
unmarketable  fishes  consisted  of  one  codling,  92  haddocks,  66  whitings, 
four  lemon  soles,  and  41  long  rough  dabs.  The  small-meshed  net  con- 
tained 285  fishes  which  had  passed  though  the  meshes  of  the  cod-end 
of  the  otter-trawl,  viz.,  11  haddocks,  eight  whitings,  one  gurnard, 
one  lemon  sole  (5|  inches),  one  common  dab,  205  long  rough  dabs,  eight 
four-bearded  rockfings,  sixteen  Norway  pouts,  and  thirty-four  Lumpenua, 
As  usual  in  short  drags,  the  fish  were  alive  when  brought  to  deck,  and 
many  specimens  of  Lampenvs  and  of  the  Norway  pout  were  put 
into  a  tub  of  sea-water.  The  pouts  soon  died,  1>ut  the  former,  which 
were  active,  vigorous,  and  hardy,  survived,  and  were  landed  living  at 
the  laboratory  on  the  6th.  Specimens  of  both  were  sent  to  the  British 
Museum  of  Natural  History. 

The  weather  hitherto  had  been  calm  and  clear,  but  a  dense  fog  came 
on  which  made  it  difficult  to  find  the  land,  and  then  the  vessel  retiuned 
to  Aberdeen  Bay,  where  four  hauls  were  taken  in  from  5||  to  20  fathoms 
on  4th  and  5th  July  with  much  better  results  than  on  the  previous 
occasion,  and  contrasting  also  with  the  hauls  in  the  Moray  Firtii.  One 
of  the  four-hour  drags  yielded  5829  fishes,  of  which  2735  were  market- 
able— or  more  than  double  the  number  obtained  in  the  eight  drags  in 
the  Dornoch  Firth  a  few  days  before — ^and  in  the  four  drags,  repre- 
senting twelve  hours  and  fifty-five  minutes'  trawling,  14,075  fidies  were 
caught,  of  which  6818  were  marketable  and  7257  unmarketable.  The 
particulars  are  as  follows : — 


CJod. 

Codling. 

Haddock. 

Whiting. 

Hake. 

Saitho. 

Gurnard. 

I. 
II. 

10 

28 

4,217 
3,554 

899 
448 

2 

1 

1 

178 

10 

28 

7i771 

1,347 

2 

2 

178 

Turbot. 

Brill. 

Plaice. 

Lemons. 

Common 
Dab. 

Flounder. 

Long 
Rough 
Dab. 

I. 
II. 

2 

4 

745 
32 

7 
2 

931 
2,786 

1 

I 

92 

2 

4 

777 

9 

8,716 

2 

92 
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There  were  also  caught  in  these  hank  98  herrings,  one  sprat,  two  sandy 
rays,  one  starry  ray,  ten  grey  skates,  three  thomhacks,  and  twenty 
anglers,  of  which  the  starry  ray  alone  was  taken  to  market.  The 
number  of  herrings  was  unusually  large  for  the  ordinary  otter  net,  and 
they  were  all  got  in  one  haul.  During  almost  every  summer  trawlers 
working  in  ti^e  deep  water  to  the  north-east  capture  considerable 
quantities  of  herrings. 

It  is  evident  from  the  above  figures  that  the  fishing  in  the  bay  had 
greatly  improved  from  the  previous  occasion,  and  at  the  same  time 
very  few  jellyfish  were  taken  in  the  net.  A  shoal  of  haddocks  had 
evidently  come  in,  and  the  proportion  of  small  and  unmarketable  among 
them  was  large.  These  small  haddocks  were  fish  spawned  in  the 
previous  year,  most  of  them  not  being  yet  large  enough  for  the  market. 
Three  other  hauls  were  made  in  the  bay,  of  which  the  records  are 
incomplete ;  but  in  one  of  them,  which  lasted  for  four  hours  and  ten 
minutes,  2424  marketable  haddocks  were  taken,  and  224  plaice,  and 
there  were  7|  basketf  uls  of  '<  ofial,''  composed  chiefly  of  small  haddocks, 
but  also  containing  many  whitings  and  dabs. 

The  quantity,  in  cwts.,  landed  as  a  result  of  the  week's  fishing  was  as 
follows : — 


Cod. 

Cod- 

ling. 

Saithe. 

Had- 
dock. 

Whit- 
ing. 

Turbot. 

Brill. 

Lemon. 

Plaice. 

Skato. 

n 

U 

1 

83 

5 

i 

i 

1 

m 

1 

Although  the  total  catch  thus  amounted  to  151|  cwts.,  the  sum  realised 
for  the  fish  was  only  ^86  Os.  Id.  The  trip  was  therefore  scarcely 
profitable. 

IV. 

The  next  voyage  was  made  on  the  steam-trawler  "  Strathclyde,"  from 
30th  July  to  6th  August.  The  first  shot  was  made  in  the  "  Dog  Hole," 
eleven  miles  S.E.  by  S.  j  S.  from  Aberdeen,  in  62  fathoms  for  one  hour 
and  six  minutes,  and  the  catch  was  a  good  one,  533  fishes  being  taken, 
of  which  344  were  marketable.  The  marketable  fish  comprised  five 
cod,  twenty -nine  codling,  seven  ling,  188  haddocks,  eighteen  whitings, 
one  saithe,  83  lemon  soles,  ten  megrims,  two  grey  skates,  and  one  starry 
ray.  The  unmarketable  fishes  consisted  chiefly  of  small  haddocks.  The 
small -meshed  net,  which  had  been  put  around  the  cod-end,  was  found  to 
have  a  hole  worn  in  it  when  hauled,  from  which  many  fishes  escaped. 
It  contained  107  haddocks — the  smaller  spawned  in  the  spring — 31 
whiting,  26  codling  (one  2^  inches  long^,  eleven  bibs  (Gadua  luscus),  350 
Norway  pouts  (4|  to  7|  inches),  three  lemon  soles  (smallest  4^  indies), 
49  common  dabs,  and  218  long  rough  dabs.  This  haul  was  so  productive 
that  on  returning  to  port  I  informed  the  skippers  of  some  of  the 
smaller  trawlers  about  it,  and  several  of  them  for  a  week  or  more  got 
veiy  profitable  catches  on  this  ground. 

The  vessel  then  steamed  to  Aberdeen  Bay,  where  a  number  of  hauls 
were  made.  The  trawl  was  first  shot  off  Belhelvie  in  eight  fathoms, 
but  it  was  almost  immediately  afterwards  brought  up  owing  to  the 
enormous  number  of  jeUyfish  which  soon  filled  it,  and  burst  some  parts 
of  it.  It  sometimes  happens,  I  was  informed,  that  the  vessel  is  brought 
to  a  standstill  from  the  immense  quantities  that  get  into  the  net  and 
impede  its  movement,  the  vessel  being  unable  to  drag  it.    The  weather 
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was  calm,  and  as  the  jellyfish  are  drifted  in  masses  into  certain  places 
according  to  the  tides  and  currents,  we  steamed  further  north,  watching 
for  the  comparative  absence  of  jellyfish,  and  the  net  was  shot  off  the 
mouth  of  the  Ythan,  and  dragged  for  a  little  over  four  hours  in  from 
six  to  ten  fathoms.  The  catch  was  extremely  good,  comprising  6924 
fishes,  of  which  1704  were  marketable. 

Three  drags  made  here,  occupying  nine  hours  and  six  minutes  of 
actual  trawling,  yielded  15,061  fishes,  of  which  3753  were  marketable 
and  11,308  (chiefly  dabs)  unmarketable,  as  follows : — 


Cod. 

Codling.        Haddock. 

Whiting. 

Hake. 

Qumard- 

I. 
II. 

1 

4 
79 

1,461 
410 

389 
325 

1 

46 
386 

1 

83 

1,871 

664 

1 

432 

Turbot. 

Brill.          Plaice. 

1 

Lemons. 

Common 
Dftb. 

Flounder. 

Long 

Rough 

Dab. 

I. 
II. 

7 

3 

1,213 
66 

22 
20 

652 
9,928 

3 

47 

7 

3 

1,278 

42 

10,580 

3 

47 

There  were  also  taken  in  these  hauls  five  thomback  rays,  of  which 
four  were  marketable,  three  sand-eels,  one  herring,  and  thirty-three 
anglers.  The  number  of  anglers  is  large,  but  it  has  been  observed  as  a 
rule  that  when  the  other  fishes  are  abundant  the  anglers  are  numerous ; 
they  seem  to  follow  them.  They  were  all  opened,  and  in  twelve  the 
stomach  was  empty,  five  contained  fish  pulp,  one  contained  six  small 
plaice  and  three  flounders,  one  a  dab,  one  a  flounder,  other  two  the 
remains  of  flat-fishes,  one  a  weever,  one  a  whiting,  and  eleven  contained 
sand-eels  alone  or  with  other  fish,  the  number  of  sand-eels  varying  from 
two  to  twenty-three.  The  small-meshed  net  which  was  used  in  one  of 
the  drags  (for  45  minutes)  contained  1005  fishes — ^viz.,  382  whitings,  28 
haddocks,  15  codling,  35  gurnards,  451  common  dabs,  five  lemon  soles 
(smallest  5  inches),  three  herrings,  four  dragonets  (C  lyra)^  and  82 
specimens  of  the  lesser  weever  {Trachinue  vipera).  The  latter,  consist- 
ing of  15  females  and  67  males,  were  all  ripe  and  spawning,  the  former 
measuring  from  110  to  147  mm.,  and  the  latter  from  91  to  138  mm. 

Besides  the  recorded  hauls  two  others  were  made  during  night,  of 
which  no  record  was  taken. 

On  the  1st  August  the  vessel  landed  the  fish  caught,  amounting  to 
91*8  cwts.,  which  realised  ^101  48.  9d.  The  quantities  in  cwts.  were 
as  follows : — 


Cod. 

Cod- 
ling. 

Ling. 

Had. 
dock. 

Whit- 
ing. 

Turbot. 

Brill. 

Lemon. 

Plaice. 

Dabs. 

Skate. 

U 

i 

1 

37 

4 

* 

9 

U 

35 

10 

i 
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Late  on  the  same  night  the  vessel  began  operations  in  the  Moray 
Fii-th.  The  first  haul  was  made  on  the  witch  grounds  off  Lossiemouth, 
and  yielded  \^  baskets  of  witches,  nine  cod,  one  ling,  and  a  few 
haddocks.  Five  hauls  in  Burghead  Bay,  further  to  the  west,  in  from 
five  to  twenty-five  fathoms,  gave  good  results.  In  one  case  the  net, 
when  brought  to  deck,  was  found  to  have  been  torn,  and  the  catch  was 
relatively  small,  but  in  the  other  four  hauls,  representing  twelve  hours 
and  fifty  minutes  of  actual  trawling,  5010  fishes  wei-e  caught,  of  which 
1382  (chiefly  plaice)  were  marketable  and  3628  were  unmarketable. 
The  particulars  are  as  follow  : — 


Cod. 

Codling. 

Haddock. 

Whiting. 

Saitho. 

Hake. 

Gurnard. 

II. 

6 

12 

277 
393 

37 
55 

.      !             3 

2    ' 

S73 

6 

12 

670 

92    1             2                 3    1          87^5 

BriU. 

Plaice. 

Lemon. 

Common 
Dab. 

Witches. 

Long 
Rongh 

Thorn- 
bju:k. 

I. 
II. 

6 

727 

48 

13 
21 

236 

2,097 

4 

47 

74 
5 

6 

776 

34 

2,333 

4 

47 

79 

There  were  also  taken  six  red  gurnards,  three  solenettes,  one  sandy 
ray,  one  grey  skate,  one  catfish,  and  62  anglers,  the  catfish  being 
marketable,  and  two  of  the  anglers  were  also  included  in  this  category. 
Here  it  may  be  said  that  while  the  anglers,  as  a  rule,  are  killed  and 
thrown  overboard,  in  some  cases,  especially  when  they  are  large,  the 
head  is  cut  off  and  the  remainder  skinned  and  taken  to  market.  They 
are  sold  under  the  name  of  "  John  Dory,''  and  the  flesh  is  palatable — 
the  men,  indeed,  on  board  the  '*  Garland "  relished  it.  The  practice 
de^iends  mainly  on  the  inclination  of  the  skipper  or  mate,  and  I  have 
ol^rved  that  English  skippers  are  most  prone  to  preserve  such  "  offid.'' 
The  same  remark  applies  to  the  preservation  for  market  of  small  fish, 
0.^.,  plaice,  and  of  gurnards,  although  in  the  latter  case  the  state  of  the 
market  (as  to  prices),  the  season,  and  the  general  productiveness  of  the 
hauls,  a£fect  the  practice.  When  good  hauls  are  being  got  little  atten- 
tion is  paid  to  gurnards.  Gurnards,  however,  along  with  dabs,  codling, 
and  haddocks,  form  the  main  part  of  the  fish  used  on  board  by  the 
crew. 

Steaming  further  north  a  series  of  hauls  were  begun  in  the  Dornoch 
Firth  on  3rd  August,  where  the  conditions  were  found  to  have  very 
much  improved,  plaice,  especially,  being  much  more  numerous  than  on 
the  previous  occasions.  In  nine  hauls,  representing  26|  hours'  actual 
trawling,  in  from  five  to  twelve  fathoms,  15,932  fishes  were  secured,  of 
which  15,032  were  flat-fishes.  The  number  marketable  was  6291  and 
the  number  unmarketable  9641,  ajs  follows : — 
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Cod. 

Cod- 
ling. 

Had-' 
dock. 

Whit- 
ing. 

Gur- 
nard. 

Plaice.     Lemon. 

! 

L'ommon!  Floun- 

Dab.    1     der. 

Thorn- 
back. 

I. 
II. 

18 

3 

7 

22 
5 

1 
1 

760 

5,921 
4,910 

1 
3 

3,7-20  j      194 

45 
11 

18 

10 

27 

2 

760 

10,831 

4 

3,996  1      194 

56 

There  were  also  taken  in  these  hauls  seven  solenettes,  four  starry  rays 
(marketable),  one  gemmeous  dragonet,  and  twenty-two  anglers.  Plaice, 
it  will  be  seen,  formed  the  bulk  of  the  catch,  whi)e  haddocks  and 
whiting  were  very  scarce.  Much  of  the  fishing  was  made,  however,  in 
shaUow  water  (five  to  seven  fathoms),  and  this  mostly  accounts  for  the 
very  large  proportion  of  small  plaice  which  were  taken  on  this  occasion. 
It  also  perhaps  explains  the  exceptional  number  of  flounders  captured, 
some  of  the  males  of  which  were  ripe,  the  spermatic  fluid  oozing  from 
them  on  slight  pressure.  A  stifif  breeze  was  also  blowing  ofi^iore  (from 
the  westward)  during  the  fishing  in  the  Dornoch,  and  this  condition  was 
considered  to  be  favourable.  A  number  of  other  unrecorded  hauls  were 
taken,  and  the  quantity  of  fish  landed  on  the  morning  of  the  7th 
August,  as  the  result  of  the  fishing  in  the  Moray  Firth,  amounted  to 
149^  cwts.,  as  follows : — 


Cod. 

Haddock. 

Whit- 
ing. 

Hake. 

Brill. 

Plaice. 

Dabs. 

Witches. 

Skate. 

5 

H 

i 

1 

i 

117i 

H 

14 

17 

The  amount  realised  for  the  fish  was  ^255  17s.  9d.,  owing  to  the 
quantity  of  plaice  and  the  high  prices  ruling  at  the  time. 


On  21st  August  the  ''Star  of  Hope"  was  employed  to  make  a  haul 
at  the  **  Dog  Hole,"  off  Aberdeen,  and  a  few  hauls  in  Aberdeen  Bay. 
The  haul  at  the  former  place,  about  ten  miles  off,  in  58  fathoms,  lasted 
one  hour  and  twenty-three  minutes,  and  the  otter  trawl  contained 
1058  fishes,  of  which  735  were  marketable  and  323  unmarketable,  as 
follows : — 


Cod. 

Codling. 

Ling. 

Haddock. 

Whiting. 

Hake. 

Gurnard. 

Catfish. 

I. 
II. 

1 

22 
47 

2 

554 
12 

51 
7 

1 

13 

1 

1 

69              2 

566               58 

1 

13    1          1 

1 

Plaice. 

Lemon 
Sole. 

Common 
Dab. 

Long 
Rough 
Dab. 

Me 

grim. 

Grey 
Skate. 

Starry 
Ray. 

I. 
11- 

1 

87 
8 

131 

104 

8 

1 

6 

1    1           95    1          131              104 

8                 1 

6 
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One  angler  was  also  caught.  The  small-meshed  net,  which  was  used 
around  the  cod-end  on  this  occasion,  contained  52  codlings,  280  haddocks, 
79  whitings,  two  ling,  seventeen  lemon  soles  (smallest  107  mm.,  or  i\ 
inches),  553  long  rough  dabs,  seven  bibs,  twenty-eight  common  dabs, 
218  Norway  pouts  ^smallest  67  mm.,  or  2|  inches),  one  pogge  {Agatms)^ 
and  one  specimen  of  the  silvery  pout  {Gcuius  argenUtut), 

In  Ab^een  Bay  the  net  was  shot  in  the  evening,  in  8^  fathoms, 
between  Belhdvie  and  the  Black  Dog,  and  towed  mostly  in  six  and 
seven  fathoms.  It  was  hauled  in  four  hours,  and  the  bag  presented  an 
extraordinary  i^pearance  as  it  was  swung  on  board,  b^g  filled  with 
jelly-fishes  (large  specimens  of  CyaneaY  which  protruded  from  the 
meshes.  Hie  contents  overflowed  the  fish-pound,  and  the  only  fish 
present  were  120  plaice  and  a  few  haddocks.  The  net  wbs  so  slimy 
that  it  took  five  hours  towing  through  the  water  to  make  it  anything 
like  clean.  Another  haul  was  attempted  further  north,  in  Cruden 
Bay,  with  the  same  result,  a  bag  of  jelly-fishes  and  two  or  three 
haddocks,  and  the  fishing  had  to  be  abandoned.  The  fish  landed  on  the 
22nd,  amounting  to  6  cwts.,  realised  ^5  4s.  9d. ;  they  were  chiefly  from 
the  ofishore  haul. 

VI. 

The  first  haul  on  the  next  expedition,  which  was  made  on  board  the 
^*  Ocean  King,"  was  in  58  fathoms,  twelve  miles  S.  by  £.  |  £.  from 
Aberdeen,  on  3rd  September,  and  it  lasted  for  one  hour  and  seven 
minutes.  Owing  to  the  somewhat  rough  sea  and  the  rolling  and 
pitching  of  the  vessel  this  shot  was  only  partially  recorded,  but  it 
included  a  considerable  catch  of  haddocks,  107  codlings,  some  lemons, 
and  one  angler.  The  small-meshed  net,  which  was  used,  was  damaged ; 
its  contents  comprised  103  whitings,  21  haddocks,  two  codlings,  two 
bibs,  46  long  rough  dabs,  and  fifteen  Norway  pouts. 

In  the  three  hauls  in  Aberdeen  Bay,  off  Oollieston,  Newburgh,  and 
Belhelvie,  in  from  eight  to  ten  fathoms,  the  actual  time  of  trawling 
being  only  four  hours  and  forty-six  minutes,  the  catch  amounted  to 
9345  fishes,  of  which  6731  were  marketable  and  9245  unmarketable. 
The  totals  for  the  three  drags  were  as  follow : — 


Cod. 
ling. 

Had- 
dock. 

Whit- 
ing. 

Gur- 
nard. 

Tur- 
bot. 

Brill. 

Plaice. 

Lemon. 

Common 
Dab. 

Floun- 
der. 

I. 

IL 

63 

5,194 
162 

Ill 
141 

79 

5 

1 

608 
45 

7 

1 

795 
2,116 

10 

63 

5,366 

252 

79 

5 

1 

653 

8 

2,911 

10 

There  were  also  two  thomback  and  one  starry  ray  and  four  anglers,  all 
unmarketable.  This  was  very  good  fishing;  only  a  few  jelly-fishes 
were  found  in  the  net.  In  two  of  the  hauls  the  small-meshed  net  was 
around  the  cod-end ;  in  the  first,  which  lasted  34  minutes,  the  cod-end 
contained  881  fishes,  included  above,  and  the  small-meshed  net  596, 
viz.,  535  whitings,  18  haddocks,  one  codling,  one  lemon  sole,  one  sprat, 
one  lesser' weever,  and  39  common  dabs.  The  second  drag  lasted  42 
minutes,  and  was  much  more  productive.  The  cod-end  of  the  trawl 
contained  2649  fishes,  included  above,  of  which  1759  (1032  haddocks) 
were  marketable.    Tlie  small-meshed  net  contained  a  large  quantity  of 
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small  fishes,  chiefly  whitings  and  dabs,  only  part  of  which  were 
enumerated,  and  31  haddocks,  four  codling,  two  lesser  weevers,  seven 
gemmeous  dragonets,  two  herrings,  and  one  sprat.  Some  unrecorded 
haula  were  also  taken,  and  on  the  morning  of  the  5th  September  78 
cwts.  of  fish  were  landed,  which  realised  <£63  3s.  3d.  The  particulars 
are  as  follow  : — 


Cod. 

Codling. 

Haddock. 

Whiting. 

Turbot. 

Lemon. 

Plaice. 

Dabs. 

i 

h 

m 

H 

i 

\ 

19i 

8 

In  the  Moray  Firth  a  haul  was  made  for  one  hour  in  Spey  Bay,  in 
seven  to  nine  fathoms,  on  the  6th  September.  The  net  was  torn  and 
the  catch  was  poor,  consisting  of  352  fishes,  of  which  only  54  were 
marketable,  the  bulk  of  the  unmarketable  consisting  of  gurnards.  Six 
lythe  were  among  the  marketable  fishes.  A  haul  in  Burghead  Bay, 
also  for  one  hour,  with  the  small-meshed  net  around  a  cod-end  with 
1|  meshes,  yielded  only  214  fishes,  of  which  93  were  marketable 
(including  44  plaice  and  38  dabs)  and  121  unmarketable.  The  fish  in 
the  small-meshed  net  were  also  few,  numbering  only  sixty-three. 

The  catches  on  the  south  coast  of  the  Firth  at  this  time  being  so 
unsatisfactory,  the  vessel  steamed  to  the  Dornoch  Firth,  where  better 
results  were  anticipated.  Here,  however,  the  hauls  were  still  less  pro- 
ductive. The  first  drag  was  made  for  three  hours  around  a  "dan," 
anchored  in  ten  fathoms,  and  only  61  fishes  were  caught,  namely,  four 
haddocks,  and  57  plaice.  Another  drag  was  made  in  from  six  to  ten 
fathoms  for  four  hours  and  fifteen  minutes,  and  132  fishes  were  taken, 
viz.,  two  haddocks,  128  plaice,  and  two  brill.  The  contrast  with  the 
catches  a  month  before  was  thus  remarkable.  The  jelly-fish  trouble 
was  absent ;  but,  on  the  other  hand,  the  wind  on  this  occasion  was 
blowing — ^aiid  had  been  for  a  day  or  two — pretty  strongly  from  the 
south-east,  that  is,  right  into  the  Firth,  and  not  from  the  west,  off  the 
land,  as  it  was  at  the  beginning  of  August. 

Returning  to  Burghead  Bay  on  the  morning  of  the  7th,  six  hauls 
were  made  in  from  5|^  to  8  fathoms,  the  time  occupied  in  actual 
trawling  being  twenty-five  hours  and  twenty  minutes.  The  number  of 
fishes  caught  amounted  to  4694,  of  which  2374  were  marketable  and 
2320  unmarketable.     The  particulars  are  as  follow : — 


Cod. 

Cod- 
ling. 

Had- 
dock. 

Whit- 
ing. 

Gur- 
nard. 

Tur- 
hot. 

Brill. 

Plaice. 

Lemon. 

Common 
Dab. 

I. 
II. 

14 

1 
156 

682 
6 

32 

580 

1 

9 

1,062 
29 

6 

589 
1,504 

14 

157 

688 

32 

580 

1 

9 

1,091 

6 

2,093 

Eight  marketable  thombaoks  and  two  grey  skates  were  also  taken,  as 
well  as  one  solenette  and  twelve  anglers. 

On  returning  two  drags  were  made  off  Newburgh  in  Aberdeen  Bay 
on  the  10th,  in  from  six  to  nine  fathoms,  the  time  of  trawling 
occupying  five  hours  eight  minutes,  and  2971  fishes  were  taken,  of 
which  2673  were  marketable,  as  follows : — 


Digitized  by 


Google 


oftht  Fishery  Board  for  Scotland. 


105 


CVkI. 

Codling 

Had- 
dock. 

Wliit- 
ing. 

Gur- 
nard. 

Plaice. 

Lemon. 

Common 
Dab. 

Grey 
Skate. 

1. 
II. 

4 

9 
9 

2,241 
160 

118 
45 

12 

167 
8 

16 
3 

117 
61 

1 

4 

18 

2,401 

163 

12 

176 

19 

178 

1 

One  of  these  hauls,  for  one  hour  and  five  minutes,  was  made  with  the 
small^meshed  net  around  the  ood-end,  and  a  very  large  number  of 
fishes,  which  had  passed  through  the  otter  trawl,  were  taken  in  it,  viz., 
143  haddocks,  42  codlings,  about  7200  whitings,  eight  saithe  (5|-6| 
inches),  eight  Norway  pouts  (3-3|  inches),  two  pogges,  three  plaice, 
three  lemon  dabs,  and  37  common  dabs.  Of  the  whitings,  2369  were 
enumerated ;  the  others  were  computed  from  the  gi'oss  weight,  three 
three-pound  lots  giving  an  average  of  46  per  lb.,  and  the  weight  of  the 
remainder  was  105^  lbs. 

The  quantity  of  fish  caught  in  the  Moray  Firth  and  in  the  two  hauls 
in  Abeitieen  Bay  amounted  to  115  cwts.,  as  follows,  the  price  realised 
being  ^177  16k.  lOd. 


Cod. 

Saithe. 

Had- 
dock. 

Whit- 
ing. 

Turbot. 

BriU. 

Lemon. 

Plaice. 

Dabe. 

Skate. 

^ 

3 

50^ 

2i 

*      i        * 

i 

44i 

6 

1 

VII. 

On  18th  October  two  hauls  were  made  in  Aberdeen  Bay  by  the 
"  Lochryan."  The  first  occupied  an  hour  and  a  half,  and  was  taken  in 
from  seven  to  ten  fathoms,  to  the  southward  of  the  Black  Dog,  a 
1  j-inch  ood-end  being  used  with  the  small-meshed  net  around  it.  The 
surface  temperature  was  11*3  deg.  C,  and  the  bottom  temperature 
11-6  deg.  C.  The  ood-end  contained  311  fishes,  viz.,  22  codling,  22 
haddocks,  eight  whitings,  three  gurnards,  143  plaice,  one  lemon  sole, 
102  common  dabs,  and  ten  long  rough  dabs.  The  small-meshed  net 
contained  3574  whitings,  794  h^^docks,  89  young  ood,  nine  plaice,  one 
lemon  dab,  248  common  dabs,  three  long  rough  dabs,  one  gurnard,  one 
solenette,  twelve  pogges  {Agontu),  two  Norway  pouts,  herrings,  sprats, 
and  two  anchovies — a  rare  visitor  to  our  waters. 

The  second  haul  was  made  in  from  nine  to  fifteen  fathoms  between 
the  Black  Dog  and  the  mouth  of  the  Don  for  2|  hours.  The  market- 
able fishes  numbered  179,  comprising  113  plaice,  38  common  dabs,  nine 
codling,  18  gurnards,  and  one  grey  skate;  the  offal  amounted  to  about 
half  a  basketful.  The  ground-rope  was  found  to  be  broken,  and  fishing 
had  to  be  suspended  owing  to  the  heavy  sea  from  E.S.E.  The  quantity 
of  fish  landed  amounted  to  2|  cwts.,  which  realised  ^2  Hs.  9d. 

VIII. 

The  same  vessel  was  employed  on  the  next  expediti<m,  and  the  first 
haul  was  made  on  5th  November  12]  miles  S.E.  from  Girdleness  in  70 
fathoms^  and  lasted  for  one  hour  and  thirty-five  minutes.  The  small- 
meshed  net  was  around  the  l|-inch  cod-end,  and  the  latter  contained 
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543  fishes,  of  which  348  were  marketable,  viz.,  25  codling,  212  haddocks, 
two  tui'bot,  one  plaice,  42  lemon  soles,  eighteen  megrims,  22  witches, 
22  common  dabs,  and  four  grey  skates.  The  unmarketable  fishes  con- 
sisted chiefly  of  haddocks,  whitings,  gurnards,  and  long  rough  dabs. 
The  small-meshed  net  was  torn;  it  contained  96  whitings,  sixteen 
haddocks,  two  codlings,  two  four-bearded  rocklings,  44  long  rough  dabs, 
one  pogge,  one  Liparis,  fourteen  common  dabs,  and  one  lemon  dab. 

In  Aberdeen  Bay  five  hauls  were  made  in  from  six  to  twenty  fathoms, 
the  actual  time  of  trawling  occupying  thirteen  hours  and  five  minutes. 
The  number  of  fishes  caught  was  large,  viz.,  15,453,  of  which  10,724 
were  marketable  and  4729  unmarketable,  as  follows : — 


Cod. 

Codling. 

Haddock. 

Whiting. 

Gurnard. 

Starry 
Ray. 

Thorn- 
back. 

I. 

II. 

1 

93 
27 

3,340 
355 

964 
998 

68 
65 

36 

3 

1 

120 

3,696 

1,962 

133 

36 

3 

Turbot. 

Brill. 

Plaice. 

Lemon. 

Common 
Dab. 

Flounder. 

Long 

Rough 

Dab. 

I. 
II. 

15 

3 

4,144 
262 

1 
5 

1,953 
2,880 

142 

76 

15 

3 

4,406 

6 

4,833 

142 

75 

There  were  also  in  these  hauls  one  spotted  ray,  ten  pogges,  one 
gemmeous  dragonet,  ten  anglers,  and  one  solenette. 

One  of  the  drags  was  made  for  one  hour  and  thirty-five  minutes  with 
the  small-meshed  net  around  the  cod-end,  and  six  basketfuls  of  small 
fish  were  taken,  chiefly  whitings  and  common  dabs.  Only  part  of  these 
were  enumerated  and  measured. 

The  fish  landed  on  the  morning  of  the  7th  November  from  the  hauls 
mentioned  amounted  to  102^  cwts.,  and  realised  ^83  128.  lOd.  The 
quantities,  in  cwts.,  were  as  follows  :  — 


Cod. 

Codling. 

Haddock. 

Whiting. 

Turbot 

Plaice. 

Dabs. 

Gurnard. 

i 

2 

34 

H 

i 

m 

14 

i 

The  first  of  the  hauls  in  the  Moray  Firth  was  made  in  23  to  24 
fathoms,  ofTLybster  on  8th  November,  for  four  hours,  and  1922  fishes 
were  caught,  of  which  546  were  marketable,  mostly  whiting,  codling,  and 
lemon  soles.  The  unmarketable  fishes  consisted  chiefly  of  dabs,  gurnards, 
and  haddocks,  and  included  36  anglers.  A  haul  for  an  hour  and  five 
minutes  was  then  made  on  Smith  Bank  in  26  fathoms ;  but  only  150 
fishes  were  taken  in  the  otter-trawl,  of  which  94  were  marketable,  viz., 
six  cod,  fifteen  codling,  six  haddocks,  thirteen  plaice,  twenty  lemon  soles, 
and  thirty-four  common  dabs ;  the  unmarketable  fishes  consisted  almost 
entirely  of  gurnards  and  common  dabs. 
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The  vessel  then  steamed  to  the  Dornoch  Firth,  where,  in  seven  hauls 
in  from  seven  to  thirteen  fathoms^  the  time  occupied  in  actual  trawling 
being  twenty-six  hours,  19,176  fishes  were  caught,  of  which  13,743  were 
marketable  and  5433  unmarketable,  as  follow  :  — 


Cod. 

Cod- 
ling. 

Haddock. 

Whiting. 

Hake.  \  Gurnard. 

Thorn- 
back. 

Groy 
Skate. 

I. 
n. 

.      28     j        94 
46 

52 

1 

66 
159 

1     '          111 

.      ,            68 

47 

10 
20 

28           140 

53 

225 

1 

• 

179 

47    1           30 

1 

Hali- 
but. 

Brill. 

Plaice. 

Common 
Sole. 

Lemon. 

Common 
Dab. 

Megrim. 

Witch. 

I. 
u. 

1            39 

11,123 
283 

1 

87 
24 

2,080 
4,791 

2 

1 

1            39 

11,406 

1 

111 

6,871 

2 

1 

There  were  also  taken  in  these  hauls  three  solenettes,  five  herrings, 
eleven  pogges,  two  gemmeous  dragonets,  one  goby,  and  nineteen  angler  . 
Other  unrecorded  hauls  were  made  in  the  same  area. 

The  fishing  is  noteworthy  from  the  number  of  plaice  taken ;  in  one 
haul  of  four  hours  and  ten  minutes  2921  were  caught,  of  which  2650 
were  marketable.  On  this  occasion,  however,  the  small  '^  ofial ''  plaice 
were  taken  to  market,  the  fish  beipg  assorted  into  four  classes,  including 
one  of  "  very  small,"  as  well  as  the  usual  "  large,"  "  medium,"  and 
"small."  The  proportion  of  the  plaice  thrown  overboard  (i.e.,  "un- 
marketable ")  was  thus  unimportant,  being  only  2^  per  cent.,  whereas 
in  the  hauls  made  at  the  beginning  of  August  the  proportion  not 
taken  to  market  was  nearly  50  per  cent.  In  the  same  way  on  this 
occasion  about  30  per  cent,  of  the  dabs  were  taken  to  market,  while 
in  August  the  proportion  was  scarcely  seven  per  cent.,  and  while  no 
gurnards  were  marketed  in  August,  62  per  cent,  were  "  marketable  " 
in  November.  The  proportion  depends  upon  several  considerations,  and 
very  largely  on  the  inclination  of  the  skipper ;  and  the  facts  stated 
illustrate  the  fallaciousness  of  using  the  term  *' marketable "  as 
indicative  of  a  particular  size  of  fish,  as  is  sometimes  done. 

The  question  whether  it  is  right  that  such  small  plaice  should  be 
taken  to  market  after  they  have  been  caught,  depends  upon  whether  or 
not  it  is  practicable  to  return  them  living  to  the  sea.  If  it  is  not  prac- 
ticable, it  is  clearly  better  that  they  should  be  used  as  food  than  tlm)wn 
away  dead ;  if  it  is  practicable  it  is  better  they  should  be  returned, 
and  thus  have  a  chance  of  growing  to  maturity.  The  difficulties  in 
practice  of  I'etuming  them  living  are  considerable.  With  a  big  catch  of 
fish,  it  often  takes  a  long  time  to  get  the  net  aboard,  especially  if  the 
weather  is  very  rough  or  very  calm — in  the  latter  case  because  the  net 
tends  to  get  under  the  vessel,  and  there  is  no  roll  to  facilitate  pulling  in 
the  slack  of  the  net  with  each  dip  of  the  gunwale.  And  when  the  bag 
has  been  emptied  in  the  pound  on  deck,  the  first  requirement  is  to  get 
tiie  net  again  shot,  and  if  repairs  are  required  the  delay  may  be  con- 
siderable.   Moreover,  with  a  large  catch  filling  the  pound  and  com- 
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prising  some  thousnnds  of  fishes,  the  separation  and  selection  of  the 
different  kinds  of  fish  take  a  long  time,  and  the  small  ones  are  not 
reached  until  the  pound  is  nearly  emptied,  and  most  of  them  may  be  dead. 


Fio.  2. — Showing  a  Good  Catch  in  the  Fish-pound. 


The  men  then  *'  turn  in  "  for  sleep  before  the  net  is  again  ready  to  be 
hauled.  There  is  not  time,  in  practice,  to  pick  out  the  young  fishes  first, 
even  if  it  were  possible.  If  any  areas  of  the  territorial  waters  (to  the 
shallower  parts  of  which  the  small  plaice  are  confined)  were  opened  for 
trawling  for  plaice,  the  best  way  to  protect  the  small  individuals  would 
he  to  use  a  net  with  large  meshes  as  described  in  last  year's  Report 
(p.  66).  The  same  remark  applies  to  the  use  of  seines,  so  largely  used  on 
the  Continent,  under  appropriate  regulations,  for  the  capture  of  flatfishes. 

The  November  hauls  in  the  Dornoch  differed  from  those  in  August 
aldo  in  the  entire  absence  of  flounders  from  the  catches. 

The  vessel  then  steamed  to  the  deep  water  off  Troup  Head,  and  shot 
the  trawl,  with  the  small-meshed  net  around  the  cod-end,  in  95  fathoms. 
Owing  to  the  bad  weather  which  had  come  on  the  haul  was  quite 
unsuccessful,  the  trawl-net  being  almost  destroyed  and  the  ground-rope 
broken,  probably  owing  to  the  heavy  sea  and  the  tide  drifting  the  vessel 
so  that  the  trawl  dragged  against  the  hard  edge  of  the  south  side  of  the 
deep  hole. 

The  total  quantity  of  fish  from  the  Moray  Firth  landed  from  this  trip 
amounted  to  150j(  cwts.,  which  realised  ^194  6s.  6d.     The  particulars 


aretnese: — 


Cod. 

Cod- 
ling. 

Had- 
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Whit- 
ing. 

Turbot. 

Brill. 

Lemon. 

Plaice. 

Dab. 

Ck)nger. 

n 

2i 
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H 

i 
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IX. 


On  28th  and  29th  November  several  hauls  were  made  by  the  "  Star 
of  Hope/*  The  first  was  in  68  fathom^,  nine  miles  S.E.  by  E.  from 
Girdleness,  and  lasted  for  one  hour  and  a  quarter,  in  a  heavy  sea  from 
the  northward.  Only  141  fishes  were  taken,  of  which  69  were  market- 
able, viz.,  four  cod,  five  lemon  soles,  three  witches,  fifty-two  haddocks, 
and  five  whitings.  The  unmarketable  consisted  mostly  of  haddocks  and 
long  rough  dabs.  The  small-meshed  net,  which  was  placed  around  the 
cod-end,  contained  103  haddocks,  889  whitings,  five  codling,  fourteen 
sprats,  three  four-bearded  rocklings,  one  pogge,  22  Norway  pouts,  and 
three  anchovies. 

Some  hauls  were  then  taken  in  Aberdeen  Bay,  also  with  unsatisfactory 
results,  the  catches  being  very  small.  For  a  day  or  two  before  the  wind 
had  been  blowing  pretty  strong  from  the  north,  and  on  the  27th  and 
28th  there  was  a^ost  a  gale  from  the  north-west.  Two  hauls,  occupying 
five  hours,  in  eleven  to  eighteen  fathoms,  gave  only  633  fishes,  of  which 
269  were  marketable,  viz.,  nine  cod,  sixty-two  codling,  122  haddocks, 
eleven  plaice,  six  common  dabs,  eleven  lemon  dabs,  one  grey  skate,  and 
forty-seven  starry  rays.  The  marketable  fishes  were  chiefly  whitings 
and  starry  rays.  One  of  these  hauls,  with  the  small-meshed  net  aroiind 
the  cod-end,  lasted  one  hour  and  twenty  minutes,  and  in  the  latter  were 
3256  young  whitings,  seven  haddocks,  33  codlings,  one  saithe,  one  sprat, 
one  plaice,  one  long  rough  dab,  172  common  dabs,  and  one  armed- 
bullhead  {AgoniLs).  A  few  other  hauls  were  made  with  the  otter  with 
no  more  success,  and  the  quantity  of  fish  landed  on  the  30th  November 
amounted  to  18}  cwts.,  which  realised  <£13  5s.,  as  follows  : — 


Cod. 

Codling. 

Haddock. 

Lemon. 

Plaice. 

Skate. 

8 

3 

n 

i 

U 

8 

On  16th  December,  in  a  smooth  sea,  after  a  N.E.  storm,  the  first 
haul  made  by  the  '^  Star  of  Peace  "  was  in  57  fathoms,  nine  miles  S.E. 
from  Aberdeen,  and  it  lasted  for  one  hour.  The  fish  caught  numbered 
1238,  of  which  583  were  marketable,  sus  follows  : — 


Cod- 
ling. 

Ling. 

Had- 
dock. 

Whit- 
ing. 

Plaice. 

Lemon. 

Megrim. 

Witch. 

Common 
Dab. 

Long 
Rough 
Dab. 

I. 
II. 

59 
5 

2 

430 
207 

24 
87 

1 

62 

14 

4 

1 

114 

267 

64 

2 

687 

61 

1 

76 

4 

1 

114 

267 

There  were  also  taken  in  the  otter  net  one  red  gurnard  (no  grey 
gurnards),  four  Norway  pouts,  one  grey  skate,  and  three  spotted 
dragonets  (C  maculaia). 

The  small-meshed  net,  which  had  been  around  the  cod-end,  contained 
about  nine  basketful  of  small  fishes,  all  of  which  had  passed  through  the 
meshes  of  the  cod-end  in  the  hour's  drag.  They  were  enumerated  as 
follows : — 
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Whiting, . 

-  5,117 

Grey  Gurnanl, 

3 

Armed  Bullhead,     -         8 

Haddock, 

-  2,446 

Lemon  Solo,     - 

6     Gemmeous  Dragonct,        3 

Codling,  - 

11 

Plaice, 

2     Spotted  Dragonet,  -          1 

Bib,          -        . 

1 

Long  Rough  Dab, 

-  1,562  1  Red  Mullet,     -        -         1 

Norway  Pout,  - 

54 

Common  Dab,  - 

-      392  [           Total,      -        -  9,607 

The  total  catch  of  the  combined  nets  in  an  hour  was  thus  10,845  fishes, 
contrasting  with  the  haul  at  the  end  of  November. 

Four  hauls  were  then  made  in  Aberdeen  Bay,  but  the  records  of  three 
were  incomplete.  The  haul  of  which  the  record  is  complete  lasted  one 
hour,  and  was  made  in  from  9 1  to  15  fathoms.  The  otter-net  contained 
137  fishes,  of  which  45  were  marketable,  viz.,  one  codling,  five  haddocks, 
six  whitings,  thirteen  plaice,  ten  lemon  soles,  seven  common  dabs,  and 
three  starry  rays.  The  unmarketable  consisted  chiefly  of  whitings,  and 
included  three  herrings.  The  small-meshed  net  around  the  cod-end 
contained  757  whitings,  twelve  haddocks,  thirteen  codling,  45  herrings, 
seven  sprats,  fifteen  common  dabs,  57  long  rough  dabs,  one  lemon  sole, 
three  armed-bullheads,  and  one  starry  ray  (2g  inches  broad),  or  a  total 
of  911  fishes.  The  inshore  grounds  at  this  time  were  thus  much  less 
productive  than  those  offshore  in  deeper  water. 

The  quantity  of  fish  landed  on  the  17th  December,  the  product  of 
the  five  hauls,  was  26|  cwts.,  which  realised  £34  19s.  9d.,  mainly  for 
the  cod,  of  which  114  were  taken.     The  details  are  as  follow : — 


Cod. 

Codling. 

Haddock. 

Lemon. 

Plaice. 

Dabs. 

17 

n 

2* 

i 

H 

i 

The  work  in  the  Moray  Firth  was  begun  on  19th  December.  On 
the  18th  a  strong  wind  from  N.W.,  and  afterwards  a  snowstorm  from 
N.E.,  and  a  heavy  sea  prevented  any  hauls  being  taken  offshore,  and 
the  vessel  took  shelter  in  the  Cromarty  Firth,  where  some  foreign 
trawlers  were  also  lying.  On  the  19th,  a  strong  wind  still  blowing, 
with  a  swell  from  N.E.,  several  hauls  were  taken  in  Dornoch  Firth, 
with  comparatively  poor  results,  and  in  one  haul  the  net  was  badly 
damaged  and  the  ground-rope  broken.  Four  hauls  in  from  six  to 
twelve  fathoms,  occupying  sixteen  hours  and  fifty-five  minutes,  yielded 
only  1398  fish,  of  which  1249  were  marketable,  as  follows:— 


Cod. 

Cod- 
ling. 

Had- 
dock. 

Whit- 
ing. 

Brill 

Plaice. 

Lemon. 

Witch. 

Floun- 
der. 

Common 
Dab. 

I. 

II. 

46 

97 
7 

180 

1 
28 

12 

850 
5 

5 
2 

10 

1 

46 
41 

46 

104 

180 

29 

12 

855 

7 

10 

1 

87 

There  were  also  taken  22  thombacks  (one  marketable),  eight  starry 
rays,  22  herrings,  three  sprats,  eight  armed-bullheads,  and  four 
anglers 
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Steaming  to  the  south  coast  of  the  Firth,  a  number  of  hauls  were 
then  taken  in  Burghead  Bay  with  much  better  results.  The  wind  was 
N.E.,  but  the  swell  had  much  abated.  In  eleven  hauls,  of  which  com- 
plete records  were  made,  representing  49  hours  5  minutes  actual 
trawling,  and  in  depths  varying  from  seven  to  twenty-four  fathoms, 
10,202  fishes  were  caught,  of  which  8399  were  marketable.  The 
catches  were  noteworthy  for  the  number  of  fine  cod  taken,  and  for  the 
brill  and  turbot,  and  also  for  the  number  of  anglers  and  herrings. 


Cod. 

Cod- 
ling. 

Had- 
dock. 

Whit- 
ing. 

Saithe. 

Ung. 

Gur- 
nard. 

Her- 
ring. 

Thorn- 
back. 

Angler. 

I. 
II. 

333 

329 

48 

217 
27 

244 
155 

3 

1 

40 

107 

18 
22 

161 

333 

377 

244 

399 

3 

1 

40 

107 

40 

161 

Turbot. 

Brill. 

Hali- 
but. 

Plaice. 

Lemon. 

Witch. 

Common 
Dab. 

Floun- 
der. 

liong 
Rough 
Dab. 

I. 
II. 

17 

157 

1 

5,468 

1 

42 

39 

1,522 
919 

1 

327 

17 

157 

1 

5,469 

42 

39 

2,441 

1 

327 

Three  marketable  catfishes  were  also  taken.  The  cod  were  feeding  on 
the  herrings,  and  herrings,  as  well  as  whitings,  were  found  in  the 
stomachs  of  the  anglers  opened.  It  will  be  observed  that  in  these  hauls 
forty  gurnards  were  caught,  this  fish  being  rare  inshore  in  winter. 
Some  hundreds  of  the  plaice  enumerated  above  were  brought  alive  to 
the  hatchery  pond  in  tubs,  on  the  24th  and  26th  December,  the  vessel 
returning  to  Aberdeen  for  the  purpose.  Their  weight,  which  is  not 
included  below,  was  estimated  at  about  10  cwts.  The  total  catch  from 
the  Moray  Firth  on  this  trip,  with  the  above  exception,  between  the 
19th  and  25th,  amounted  to  206 j|  cwts.,  which  realised  the  large  total  of 
<£457  15s.  The  "live''  cod  were  very  fine  fish,  and  brought  a  high 
price.     The  particulars  (in  cwts.)  are  these : — 


Cod. 

Codling. 

Ling. 

Saithe. 

Haddock. 

Whiting. 

Turbot 

6U 

H 

k 

i 

H 

U 

H 

Brill 

Lemon. 

Plaice. 

Dab. 

Witches. 

Skate. 

Catfish. 

6 

i 

109i 

11 

1 

n 

U 

In  one  of  the  hauls  in  Burghead  Bay,  which  was  made  for  an  hour 
in  7^  to  18  fathoms,  the  small-meshed  net  was  placed  around  the  cod- 
end,  and  1336  small  fishes  were  taken,  namely,  610  whitings,  75  young 
cod,  87  herrings,  536  spratF,  25  common  dabs,  and  three  long  rough 
dabs. 
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Another  trip  was  made  on  the  "  Lochnagar "  from  15th  to  21st 
January.  The  first  haul  was  made  on  the  15th  off  Aberdeen,  in  57 
fathoms,  Tod  Head  bearing  W.  by  S.,  and  Girdleness  nearly  N.W., 
and  it  lasted  for  one  hour  and  five  minutes,  there  being  a  breeze  from 
S.W.  and  a  slight  swell.  The  otter-trawl  contained  only  245  fishes,  of 
which  83  were  marketable,  namely,  two  cod,  six  codlings,  37  haddocks, 
seven  whiting,  two  plaice,  one  lemon  dab,  four  witches,  one  megrim,  22 
common  dabs,  and  one  grey  skate.  The  unmarketable  consisted  chiefly 
of  common  dabs  and  lu^ldocks.  The  small-meshed  net  contained  1571 
small  fishes,  as  follows : — 


Had- 
dock. 

Whit- 
Ing. 

Cod. 

Bib. 

Grey 
Gur- 
nard. 

Nor- 
way 
Pout. 

Sprat 

Armed 
BoU. 
head. 

Common 
Dab. 

Long 

Rough 

Dab. 

Oobiu* 
minutvs. 

703 

604 

15 

4 

1 

17 

14 

2 

112 

97 

2 

On  this  occasion  the  small-meshed  net  had  meshes  6  mm.  square. 

The  fishing  in  Aberdeen  Bay  was  also  very  poor.  Three  hauls  were 
taken.  The  first  was  shot  in  16  fathoms  and  ended  in  seven  fathoms, 
off  the  Black  Dog,  and  lasted  an  hour.  The  catch  was  extremely 
small,  there  being  only  six  whitings  in  the  otter-net,  with  a  consider- 
able quantity  of  weed.  In  the  small-meshed  (6  mm.)  net  there  were 
914  small  whitings,  214  common  dabs,  three  haddocks,  one  bib  {Gadus 
luscua),  six  codling,  one  sprat,  27  armed-buUheads,  36  Gohiua  mimttus, 
one  solenette,  three  long  rough  dabs,  and  six    common   pipe-fishes 

i^S'.  acua).  The  other  two  hauls  were  made  in  from  seven  to  fourteen 
athoms,  and  lasted  altogether  eight  hours.  The  number  of  fishes 
caught  was  451,  of  which  53  were  marketable.  The  particulars  are  as 
follow : — 


Cod. 

Cod- 
ling. 

Had. 
dock. 

Whit- 
ing. 

Saithe. 

Gur- 
nard. 

Brill. 

Plaice. 

Common 
Dab. 

Starry 
Ray. 

II. 

36 

2 
2 

3 

220 

1 

1 

1 

9 
1 

1 
1 

167 

84 

4 

3 

220 

1 

1 

1 

10 

2 

167 

There  were  also  taken  one  bib  or  brassie,  four  grey  skates,  and  one 
picked  dog-fish.  The  haul  was  remarkable,  in  the  general  paucity  of 
fish,  for  the  unusually  large  numbers  of  the  starry  ray.  They  are  most 
numerous  in  Aberdeen  Bay  in  the  winter.  The  fish  landed  the  next 
day  amounted  to  4|  cwts.  of  cod  and  -Ar  cwt.  of  saithe,  which  brought 
£5  10s.  3d. 

The  vessel  then  proceeded  to  the  Moray  Firth,  and  arrived  on  the 
Caithness  coast  at  11  p.m.  on  the  17th,  but  found  the  coast  lined  with 
herring  drifters,  and  was  unable  to  ^oot  the  trawl  until  8.30  next 
morning.  It  was  towed  for  three  hours  in  sixteen  to  twenty  fathoms 
off  Lybster,  and  the  net  was  found  to  have  been  badly  torn  from  the  hard 
ground  there.  The  catch  comprised  only  142  marketable  fishes  and  six 
unmarketable,  the  former  being  three  cod,  29  codUng,  102  haddocks, 
one  whiting,  one  plaice,  and  six  lemon  soles.    The  wind  was  light,  from 
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S.  to  N.W.,  the  sea  smooth,  and  the  weather  mild.  Four  shots  were 
then  made  off  Dunbeath  in  from  eighteen  to  twenty-four  fathoms,  the 
time  occupied  in  trawling  being  sixteen  hours  and  twenty  minutes. 
The  number  of  fishes  taken  was  4695,  of  which  2979  were  marketable, 
as  follows : — 


Cod. 

Codling. 

Had- 
dock. 

Whit- 
ing- 

Ling. 

Saithe. 

Catfisli. 

Starry 
Ray. 

Turbot. 

I. 

11. 

73 

149 
119 

1,920 
290 

162 

228 

1 

S 

2 

32 

1 

73 

268 

2,210 

390 

1 

3 

2 

82 

1 

Brill. 

Halibut.;  Plaice. 

Lemon 
Sole. 

Common 
.Dab. 

Witch. 

Megrim. 

Rongn 
Dab. 

II. 

5 

1           418 

209 
23 

24 
725 

6 

10 

7 

1 

262 

5 

1 

418 

232 

749 

16 

8 

262 

There  were  also  taken  four  herrings,  one  sprat,  seven  bibs,  two  armed- 
bullheads,  one  red  gurnard,  and  nine  anglers. 

Another  haul  off  Lybster  on  the  18th,  for  four  hours,  in  about  26 
fathoms,  yielded  694  fishes,  of  which  382  were  marketable,  including  18 
cod,  101  codlings,  72  haddocks,  one  ling,  114  plaice,  and  28  lemon  soles. 
The  unmarketable  consisted  mostly  of  common  dabs,  long  rough  dabs, 
codling,  and  whiting. 

The  vessel  then  steamed  to  Burghead  Bay,  on  the  south  coast,  where 
three  hauls  were  made  in  7^  to  25  fathoms.  In  one,  the  net  was  torn 
and  only  135  fishes  were  taken,  including  48  marketable  plaice  and  19 
marketable  witches.  The  other  two  hauls,  lasting  eight  hours,  yielded 
847  fishes,  of  which  591  were  marketable.     The  particulars  are  these : — 


Cod. 

Codling. 

Had- 
dock. 

Whiting. 

Saithe. 

Catfish. 

Starry 
Ray. 

Thorn- 
back. 

I. 
II. 

61 

16 
60 

11 
17 

1 
64 

2 

3 

1 

1 

51 

76 

28 

66 

2 

3 

1 

1 

1 

Turbot. 

Brill. 

Plaice. 

I—  "^^r 

Witch. 

Long 

Rough 

Dab. 

I. 
II. 

1 

19 

411 
2 

9 

66 
70 

10 

24 

1 

19 

413 

9 

126 

19 

24 

There  were  also  taken  five  herrings  and  thirteen  anglers. 
H 
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The  fishing  was  thus  poor,  and  the  vessel  returned  to  the  north  coast, 
where  a  number  of  other  hauls  were  taken.  Off  Helmsdale,  in  27 
fathoms,  where  several  foreign  trawlers  were  working  around  a  "  dan," 
three  hauls  were  made,  each  of  four  homes'  duration.  The  records  are 
not  complete,  but  the  marketable  fishes  consisted  of  2|  baskets  of  plaice, 
about  a  dozen  cod,  and  a  few  codling  and  haddocks ;  the  net  was  torn, 
and  there  was  a  strong  wind  from  W.S.W.,  with  a  choppy  sea.  Going 
north  to  off  Dunbeath  another  haul  was  made,  in  33  fathoms,  for  four 
hours,  the  catch  consisting  of  twelve  cod,  one  basket  of  plaice,  one  of 
large  codling,  and  six  haddocks.  The  trawl  was  again  dropped  off 
Lybster  in  24  fathoms,  and  229  fishes  were  taken  as  a  result  of  four 
hours'  fishing,  the  marketable  numbering  100,  including  36  plaice,  25 
common  dabs,  four  cod,  nine  haddocks,  and  19  whitings.  The 
unmarketable  consisted  chiefly  of  whitings  and  common  dabs. 

The  vessel  then  went  to  Smith  Bank,  and  dragged  for  an  hour  and  a 
half,  on  the  east  edge,  in  24  fathoms.  The  catch  amounted  to  57 
fishes,  of  which  47  were  marketable,  comprising  seven  cod,  two  haddocks, 
fifteen  whiting,  one  halibut,  fifteen  plaice,  and  seven  common  dabs. 
The  small-meshed  net,  which  was  placed  around  the  cod-end,  was  lost. 

The  vessel  then  returned  to  Aberdeen,  and  as  a  result  of  the  fishing 
in  the  Moray  Firth,  64^  cwts.  of  fish  were  landed,  which  realised  j689 
4s.  Id.     The  quantities,  in  cwts.,  are  these  : — 


Cod. 

Codling. 

Ling. 

Saithe. 

Haddock. 

Whiting. 

Catfish. 

22 

^ 

\ 

n 

lU 

li 

h 

Turbot. 

Brill.        1  Lemons.  |    Plaice.           Dabs. 

1                   1                   1 

Witches. 

Megrims. 

i 

1                   1                   1 
1          !         3        ,        161      j         li 

f 

\ 

The  fishing  in  January  was  thus  much  less  productive  than  it  was  in 
December,  although  the  weather  was  not  so  stormy,  and  more  profitable 
catches  were  being  obtained  by  the  vessels  working  in  the  deep  sea. 


The  Deep-Sea  Grounds. 

One  trip  was  made  to  the  deep-sea  grounds  by  Mr.  Dannevig  in  May, 
on  board  the  "  Star  of  Peace."  The  first  shot  was  made  on  15th  May 
after  the  vessel  had  run  (by  log)  209  miles  north-east  from  Buchanness, 
and  was  then  about  60  miles  S.E.  by  E.  \  E.  of  Flugga  Light, 
Shetland.  The  depth  was  75  to  78  fathoms,  and  the  drag  lasted  for  one 
hour,  the  small-meshed  net  being  used.  The  otter  trawl  contained  167 
fishes,  of  which  115  were  marketable  ;  the  small-meshed  net,  which  was 
torn,  contained  no  fish.  Another  haul  for  4  hours  50  minutes  in  the 
same  place  yielded  803  fishes,  of  which  619  were  marketable,  the 
particulars  of  the  two  hauls  being  as  follows  : — 
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Cod. 

Cod- 
ling. 

Had. 
dock. 

Whiting. 

Tnak. 

Gut- 
nard. 

Sandy 
Ray. 

Shagreen 
Ray. 

IT. 

. 

2 

574 
7 

23 

1 

116 

2 

4 
8 

• 

2 

591 

23 

1 

116 

2 

7 

Starry 
Ray. 

Hali- 

but. 

Plaice. 

Lemon 
Sole. 

Megrim. 

Witch. 

Common 
Dab. 

Long 
Rough 
Dabs. 

I. 
II. 

1 

4 

• 

1 

149 
43 

4 

2 

12 

1 

• 

1 

192 

4 

2 

12 

There  were  also  taken  one  thomback  ray,  two  picked  dogfish,  three 
anglers,  and  six  argentines  (probably  A,  sihia).  Another  haul  was  made 
in  the  same  place,  the  record  of  which  is  incomplete,  there  being  a  very 
heavy  sea  which  made  working  difficult.  It  lasted  €ive  hours,  and  the 
catch  consisted  of  four  baskets  of  large  haddocks,  half  a  basket  of 
seconds  (or  medium),  and  one  of  small,  one  basket  of  whitings,  and  two 
of  megrims  and  witches. 

The  vessel  then  steamed  on  the  16th  forty  miles  further  north-east, 
making  about  250  miles  from  Buohanness,  and  midway  between  the 
coast  of  Norway  and  the  north  of  Shetland.  The  shot  consisted  of  two 
baskets  of  large  haddocks,  |  of  seconds,  |  of  thirds,  two  of  whitings, 
and  three  of  *' flats"  (megrims  and  witches),  and  also  145  picked 
dogfishes. 

As  the  fishing  thus  continued  tQ^  be  unsatisfactory,  about  fifty -seven 
miles  were  run  to  the  westward,  and  the  trawl  dropped  in  85  fathoms, 
twenty -two  miles  (afterwards  determined  by  log)  E.  of  flugga  Light. 
A  four  hours'  drag  yielded  two  baskets  of  large  haddocks,  two  of 
seconds,  and  |  of  thirds,  and  also  113  maiketable  megrims  ;  the  "oflfid  " 
was  not  enumerated.  Another  drag  for  an  hour  (with  the  small- 
meshed  net  around  the  cod- end),  yielded  128  fishes,  of  which  99  were 
marketable,  viz.,  four  cod,  36  haddocks,  six  whitings,  one  ling,  six 
saithe,  eight  grey  gurnards,  and  38  megrims.  The  unmarketable  com- 
prised one  lemon  sole,  21  megrims,  three  long  rough  dabs,  and  four  sandy 
rays.  The  contents  of  the  small-meshed  net,  winch  were  preserved  in 
formaline,  were  as  follows,  and  I  give  the  sizes : — 


Haddock,  - 

2  (169  and  146  mm.) 

Megrims,    • 

•    33  (114-206  mm.) 

Whiting,     - 

1        .       (276  mm.) 

Witches,     - 

•     1  (200  mm.) 

Ocbdiu  Eimarkii, 

-      9  (108-127  mm.) 

Argentina  sphyrcena^  - 

9  (88-216 mm.) 

Long  Rough  Dabs, 

5  (103-183  mm.) 

Sci/Uinm  canicttla, 

-    1  (178  mm.) 

Lemon  Dabs, 

-     2  (113,  117  mm.) 

Outside  the  small-meshed  net,  enveloping  its  end,  was  a  net  with  still 
smaller  meshes  (6  mm.)  which  contained  nothing. 
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Among  the  ^^  ofE^l**  from  the  hauls  on  15th,  16th,  and  17th  (which 
were  mixed)  were  the  following : — 70  gurnards,  18  haddocks,  sixteen 
whiting,  three  hake,  one  bih  (female,  227  mm.,  ripe),  106  megrims, 
eight  lemon  dabs,  eight  witches,  one  common  dab,  two  anglers,  two 
argentines,  fifteen  sandy  rays,  one  shagreen  ray,  and  two  starry  rays. 

The  scarcity  of  fish  caused  the  vessel  to  again  shift  its  ground.  The 
skipper  was  trying  to  strike  a  place  where  haddocks  were  abundant — 
this  fish  forming  the  great  staple  of  the  north-eastern  fishing — and  had 
not  yet  succeeded.  As  I  stated  in  last  year's  Report,  grounds  which  may 
furnish  good  fishing  for  many  months  during  winter,  and  to  which  the 
trawlers  go  back  again  and  again,  may  be  practically  deserted  after  the 
spawning  season,  the  haddocks  dispersing,  some  think,  to  deeper  water, 
or  rising  from  the  bottom,  and  it  is  often  only  after  a  good  deal  of 
"  hunting  "  that  a  place  is  struck  where  the  fish  are  abundant.  After 
touching  at  Shetland,  the  vessel  on  19th  May  steamed  53  miles  by  log 
8.E.  by  S.  I  S.  from  the  south  point  of  Fetlar  Island,  Shetland,  and 
trawled  in  this  locality,  in  about  63  fathoms,  until  the  22nd.  It  was 
found  afterwards  (by  log  to  Buchanness)  that  during  these  days  the 
vessel  had  gradually  drifted  northwards  while  fishing,  so  that,  on  the 
22nd,  it  was  about  sixteen  or  seventeen  miles  further  north  than  on  the 
19th.  A  large  number  of  hauls  were  taken  on  this  ground,  and  much 
better  catches  obtained,  but  only  two  hauls  were  completely  recorded. 
They  represented  5|  hours'  actual  trawling,  and  the  fishes  taken 
numbered  2510,  of  which  2005  were  marketable,  as  follows  : — 


Cod. 

Cod- 
ling. 

Had- 
dock. 

Whiting. 

Ling. 

Tuflk. 

Gurnard. 

Catfish. 

I. 
II. 

2 

152 
14 

1,763 
43 

64 
128 

3 

1 

8 

5 

2 

166 

1,806 

192 

3 

1 

8 

Hali- 
but. 

Brill. 

Plaice. 

Lemons. 

Megrim. 

Witches. 

Common 
Dabs. 

Long 
Rough 
Dabs. 

I. 
II. 

1 
* 

, 

2 

2 
2 

12 

219 

82 

1 

2 

4 

12 

219 

82 

There  were  also  taken  two  starry  rays,  two  Norway  pouts,  two 
anglers,  and  one  great  silver  smelt  {Argentina  siltis).  In  one  of  the 
drags — for  three-quarters  of  an  hour — the  small-meshed  net  was  around 
the  cod-end,  and  it  was  found  to  contain  48  haddocks,  four,  whitings,  27 
long  rough  dabs,  fifteen  common  dabs,  Norway  pouts,  and  one  Norway 
haddock  (136  mm.).  There  was  a  hole  in  the  net  on  this  occasion. 
The  common  dabs  were  found  to  be  ripe. 

The  quantity  of  fish  landed  on  24th  May  as  the  result  of  this  trip 
amounted  to  236  cwts.,  which  realised  £78  178  7d.  The  particulars  are 
as  follows  :— 
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Cod. 

Codling. 

Ling. 

Saithe. 

Haddock. 

Whiting.     Gurnard. 

Hake. 

l^ 

13 

7 

10 

114 

49                 2 

1 

8 

Catfish. 

Turbot 

Halibut. 

Plaice. 

Lemons. 

Witches. 

Megrims. 

Skate. 

6 

1 

i 

3 

i 

i 

6i 

^ 

3 

Comparison  with  Inshore  Growivds. 

It  will  be  observed  that  the  proportion  between  the  different  kinds  of 
fish  from  the  deep-sea  grounds  differs  very  much  from  what  obtains  in 
the  Moray  Firth  and  inshore  waters,  as  indicated  in  the  fore^soing 
pages.  In  order  to  make  this  clearer  I  subjoin  the  numbers  of  four 
series  of  six  hauls  taken  respectively  —(1)  In  65-68  fathoms,  65  miles 
S.E.  by  E.  of  Sumburgh  Head,  Shetland,  on  3rd-4th  September,  1900; 
(2)  34  miles  S.  by  W.  from  Bressay  Lighthouse  (about  sixteen  miles 
from  Fair  Isle)  in  65  fathoms,  on  17th  and  18th  October,  1900;  (3)  in 
Abeixleen  Bay,  in  from  seven  to  eighteen  fathoms,  on  Slst  October  and 
1st  November,  1900;  and  (4)  in  Dornoch  Firth,  in  eight  to  ten  fathoms, 
on  6th  November.  The  comparison  is  limited  to  the  fish  which  were 
preserved  for  market,  since  it  is,  of  course,  only  these  that  are  included 
in  the  official  statistics  of  fish  landed.  The  catch  under  No.  1  repre- 
sents 27  hoiirs  and  10  minutes  actual  trawling,  under  No.  2,  29^  hours, 
under  No.  3,  11 J  hours,  under  No.  4,  21  hours  15  minutes. 


Round  Fishbs. 

Cod. 

Cod- 
ling. 

Had- 
dock. 

Whit- 
ing. 

Ling. 

Saithe. 

Hake. 

Task. 

Catfish. 

Lythe. 

I. 

24 

186 

10,785 

680 

3 

4 

5 

3 

2 

. 

II. 

47 

326 

6,198 

896 

45 

19 

145 

15 

4 

1 

III. 

3 

49 

9,238 

766 

. 

. 

1 

IV. 

19 

46 

482 

33 

• 

• 

• 

Flat  Fishes. 

Hali- 

but. 

Tur- 
bot. 

Brill. 

Plaice. 

Lcmoua. 

Common 
Dabs. 

Megrim. 

Witches. 

Floun- 
ders. 

Skate. 

I. 

5 

. 

3 

. 

39 

518 

6 

II. 

12 

102 

77 

203 

251 

39 

la 

1 

1 

. 

1,288 

9 

4,191 

79 

IV. 

1 

• 

23 

7,805 

13 

347 

• 

9 

These  represent  only  a  proportion  of  the  hauls  made  on  the  particular 
trips,  but  they  show  the  different  proportion  of  certain  species  on  the 
different  grounds.  The  abundance  of  cod,  codling,  haddock,  and 
whiting  may  be  as  groat  at  certain  times  in  inshore  waters  as  o&hore ; 
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but  in  the  deep  water  the  larger  round  fishes  as  ling,  hake,  <S^.,  are 
always  more  numerous,  and  haddocks  more  steadily  abundant.  The 
difference  among  the  flatfish  is  more  marked  and  permanent.  Plaice, 
for  example,  were  scarce  sixteen  miles  off  Fair  Isle,  and  almost  quite 
absent  sixty  miles  from  Sumburgh  Head,  while  in  Aberdeen  Bay  and 
Dornoch  Firth  they  abound.  Witches  and  megrims,  on  the  other  hand, 
are  by  far  the  most  abundant  flat  fishes  in  the  deep  water.  By  looking 
over  the  Tables  appended  to  this  Report  it  will  be  seen  that  the 
differences  in  the  proportion  of  the  species  that  exist  on  a  particular 
ground,  and  the  presence  of  some  or  the  absence  of  others,  depend 
rather  upon  the  depth  of  the  water  than  the  distance  from  the  coast. 
In  the  deeper  parts  of  the  Moray  Firth  and  in  the  depression  off 
Aberdeen  (the  so-called  **  Dog  Hole")  the  catches  approximate  to  those 
obtained  off  the  Shetlands ;  but  such  deep-water  areas  near  the  coast 
are  very  limited  in  extent. 

I  have  been  able  to  obtain  the  statistics  showing  the  total  quantities 
(in  cwts.)  of  the  fish  landed  from  each  of  the  trips  referred  to  above, 
and  they  are  as  follow  : — 


Cod. 

Cod- 
ling. 

Had- 
dock. 

Whit- 
ing. 

Ling. 

Saithe. 

Hake. 

Tusk. 

Lytho. 

I. 
II. 
III. 

IV. 

8 
20 

i 
33 

6 

10 

3 

176 

129i 

84 

22 

9 

16 

5 

2i 
34 

2 

8 

32 

1 
2 

H 

Hali- 
but. 

Turbot 

BriU. 

Plaice.    Lemons. 

Common 
Dab6. 

Megrim 

Witches. 

Skate. 

I. 
II. 
III. 

IV. 

2i 

i 

n 

5i'         U 
8    1         . 
116}  !          1 

16 
10 

24 

8i 

6 
2 

2 
4 

3 

II  —The  Comparative  Efficiency  of  the  Otter-Trawl  and  the 

Beam-Trawl. 

Until  a  few  years  ago  the  net  universally  used  by  trawlers  was  the 
beam-trawj,  an  apparatus  which  remained  essentially  the  same  from 
the  time  trawling  was  introduced,  except  that  it  gradually  increased 
in  dimensions.  In  1894  the  otter- trawl,  which  was  much  favoured  by 
yachtsmen,*  was  modified  by  Mr.  Scott  of  Granton  to  adapt  it  for 
deep-sea  fishing,  one  of  the  principal  changes  being  the  re-arrangement 
of  the  net  so  that  the  head-line,  to  which  the  upper  part  of  the  net 
was  attached,  was  made  much  shorter  than  the  ground-rope,  whereas 
in  the  ordinary  otter-trawl  they  were  of  the  same  length,  and  the  net 
was  towed  by  two  separate  warps.  The  new  method  was  so  much  more 
successful  than  the  beam-trawl  that  it  rapidly  replaced  the  latter,  and 
this  change  appears  to  have  been  accomplished  sooner  in  England  than 

^Holdawortb,  Deep-^Sea  Fishing  and  Fishing  Boats,  p.  372. 
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in  Scotland.*  By  the  end  of  1896  most  of  the  deep-sea  Scottish  trawlers 
were  equipped  with  the  new  gear ;  a  year  later  the  beam-trawl  was 
employed  only  by  the  small  paddle-boats  that  worked  near  the  coast, 
and  in  1898  the  otter-net  had  entirely  replaced  the  beam-trawl.  In 
1899,  when  I  desired  to  make  comparative  experimental  hauls  with  both 
nets,  I  found  that  beam-trawl  gear  could  not  be  obtained. 

Experience  showed  that  the  new  net  not  only  was  more  efficient  than 
the  beam -trawl  in  capturing  a  larger  aggregate  quantity  of  fish,  but  that 
its  success  was  more  marked  in  ta]king  round  fish  than  flat  fish.  It  was 
therefore  desirable  to  determine,  if  possible,  the  relative  efficiency  of  the 
two  apparatus,  in  order  to  aid  in  interpreting  the  official  statistics  of  the 
quantities  of  fish  landed  by  steam-trawlers  over  a  series  of  years.  These 
statistics  showed,  concurrently  with  an  increase  in  the  number  of  steam- 
trawlers,  a  rapid  rise  in  the  quantities  of  cod  and  haddocks  in  the  years 
following  the  introduction  of  the  otter-trawl,  and  a  relatively  slight 
aggregate  increase  in  the  quantity  of  flatfishes.  It  is  obvious  that  these 
changes  might  not  be  due  entirely  to  the  use  of  the  otter-trawl,  but 
might  be  also  caused  by  the  fishing  being  conducted  to  a  large  extent  on 
different  grounds  in  the  years  compared. 

The  methods  adopted  in  order  to  ascertain  the  comparative  action  of 
the  otter- trawl  were  partly  experimental  and  partly  statistical.  The 
experiments  aimed  at  determining  the  distance  between  the  boards 
when  the  net  was  working  on  the  bottom  by  (1)  measuring  the  angle  of 
the  diverging  warps  at  the  towing-block,  (2)  stretching  a  measured  and 
varying  length  of  net-twine  between  thfe  boards  before  shooting  the 
gear,  and  noting  whether  it  came  up  i*uptured  or  intact,  (3)  tying 
surface-bladders  to  each  board  when  fishing  in  shallow  water  and 
measuring  the  distance  between  them. 

Theoretical  considerations  make  it  clear  that  the  distance  between 
the  otter-boards  must  vary  under  different  conditions.  The  boards  act 
in  a  kite-like  manner,  diverging  from  one  another  as  they  are  drawn 
through  the  water,  and  thus  opening  and  keeping  open  the  mouth  of 
the  net.  An  increase  in  the  vessel's  speed  may  cause  the  boards  to 
move  further  apart,  or  diminished  speed  may  cause  them  to  come  closer 
together.  They  will  also  move  closer  when  the  net  offers  increased 
resistance,  as  by  a  heavy  bag  of  fish,  the  presence  of  boulders,  much 
mud,  weed  or  jelly-fishes,  &c.,  or  when  the  ground-rope  or  the  net 
catches  on  the  bottom.  The  action  of  the  net  depends  upon  a  balance 
of  forces  and  the  distance  between  the  boards,  that  is,  the  width  of  the 
mouth  of  the  net  varies  with  variations  in  the  equilibrium.  In  the 
beam-trawl,  on  the  other  hand,  the  width  of  the  mouth  of  the  net  is 
constant,  and  is  determined  by  the  length  of  the  beam  between  the 
irons.  The  distance  between  the  otter-boards,  while  varying  as  indi- 
cated, is,  moreover,  normally  much  less  than  the  length  of  the  headline 
extending  between  the  boards,  and  to  which  the  upper  part  of  the  net 
is  attached.  At  first  it  appears  to  have  been  thought  that  the  headline 
would  be  drawn  taut,  or  almost  taut,  by  the  lateral  pull  of  the  boaids, 
and  the  net  was  then  made  square  at  the  top  on  this  assumption.  But 
it  was  found  that  the  square  of  the  net  fell  back  and  hung  slack,  and 
within  a  year  after  the  introduction  of  the  otter- trawl,  the  net,  instead 
of  being  made  square  at  the  top,  was  made  semi-circular  or  crescentic 
by  the  introduction  of  top  wings  on  either  side.  The  net  makers  allow 
about  one-third  of  the  headline  as  forming  the  semi-circle  between  the 
boards,  so  that  on  this  supposition  in  an  otter-trawl  with  a  headline  of 
120  feet  the  distance  between  the  boards  (the  width  of  the  mouth  of 

♦Compare,  Cnnmnffham,  Jour.  Mar,  BioL  Assoc.f  iv.,  117.  Annual  Reports  Fishery 
Board  for  Scotland,  xiii.,  p.  143 ;  xiv.,  pp.  vii.,  32,  33 ;  xv.,  pp.  39,  156,  162 ;  xvi.,  pp. 
iv,,  41,  185  ;  xvii.,  p.  188. 
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the  net)  when  fishing  would  be  normally  80  feet.  At  Aberdeen  five  sizes 
of  otter-trawl  are  in  use,  the  size  being  determined  mainly  by  the  size 
of  the  vessel,  as  follows : — 

Length  of  Headline.  Length  of  Ground-Rope. 

1 140  feet.  190  feet. 


2. 
3. 
4. 
6. 


130  „  170 

120  „  160 

no  „  140 

90  „  130 


The  last,  which  is  used  by  a  few  of  the  smaller  boats,  is  larger  than  the 
otter-trawl  as  originally  introduced,  in  which  the  headline  was  75  feet  in 
length  and  the  ground-rope  120  feet.  There  has  thus  been  a  consider- 
able increase  in  the  dimensions  of  the  mouth  of  the  net  during  the 
seven  or  eight  years  it  has  been  in  use.  The  length  of  the  net  has  not 
increased  in  the  same  ratio;  the  largest  measure  about  145  feet  in 
length,  viz.,  90  feet  for  the  square  and  top  wings,  30  feet  for  the  belly 
and  baitings,  and  25  feet  for  the  cod-end.  The  length  of  the  large 
beam-trawl  nets  (with  a  beam  of  52  or  54  feet  long)  was  about  115  or 
118  feet,  viz.,  66  for  the  square,  25  for  belly  and  baitings,  and  24  for 
cod-end,  while  the  ground-rope  was  120  or  124  feet  in  length.  The  size 
and  power  of  the  trawling  vessels  have  also  increased  ;  it  requires  more 
power  to  drag  the  otter  than  the  beam-trawl. 

The  attempts  made  to  ascertain  the  distance  between  the  boards,  when 
the  net  was  fishing,  by  measuring  the  angle  between  the  warps  as  they 
diverged  from  the  towing  bjock,  gave  variable  results.  Some  of  the 
cases  may  be  referred  to.  In  fishing  in  from  6  to  8  J  fathoms  with  a  net 
having  a  headline  102  feet  in  length,  and  with  37  fathoms  of  warp  from 
the  towing  block  to  the  boards,  the  distance  between  the  warps  at  a 
point  22  feet  6  inches  from  the  block  was  5  feet  7  inches,  indicating  an 
apparent  distance  between  the  boards  of  about  55|  feet.  On  this  occa- 
sion a  cord  80  feet  long,  stretched  between  the  boards,  came  up 
unbroken.  Another  trial  with  the  same  net  in  eight  fathoms  indicated 
an  apparent  distance  between  the  boards  of  a  little  over  47  feet ;  and  on 
this  occasion  a  cord  70  feet  long,  stretching  between  the  boards,  was 
found  to  be  ruptured  when  the  net  was  hauled,  but  this  might  have 
occurred  while  shooting  the  net,  or  accidentally.  On  another  occasion, 
with  a  net  having  a  h^dline  of  108  feet  and  with  56  fathoms  of  warp 
out  while  fishing  in  eight  fathoms,  the  divergence  of  the  warps  indicated 
a  distance  between  the  boards  of  46^  feet. 

Experiments  were  also  made  on  board  the  "  Gkrland,"  in  January 
1901,  with  a  small  otter-trawl  having  a  headline  64  feet  in  length,  the 
otter-boards  measuring  4  feet  6  inches  by  3  feet  1  inch.  In  these  cases 
a  bladder  was  tied  to  each  board  with  a  string  sufficiently  long  to  allow 
it  to  float  on  the  surface.  Two  row-boats  were  then  stationed  one  on 
each  side  of  the  course  with  a  string  between  them,  and  the  distance 
between  the  bladders  as  they  passed  was  measured.  The  particulars  are 
as  follows : — 

I.  Depth,  13^  fathoms.    Length  of  warp,  373  feet. 

(1)  Ordinary  speed. 

a  Apparent  distance  between  boards,  calculated  from  diveiigence  of  warps, 

60-8  feet. 
h  Distance  between  bladders  attached  to  boards,  35  foet  1  inch. 
c  String  between  boards,  45  feet,  came  up  unbroken. 

(2)  Full  speed. 

a  Apparent  distance  between  boards  calculated  from  diveiigence  of  warps, 

26-6  feet 
h  Distance  between  bladders,  32  feet,  7  inches. 
e  String  between  boards,  40  feet,  unbroken. 
(3   Full  speed. 

a  Apparent  distance  between  boards,  calculated  from  diveigonce  of  warps, 

defect. 
h  Distanoe  between  bladders,  82  feet  7  inches. 

„  „  „         (again  tried),  84  feet  5  inches. 

„  n  f>  „  84  feet  7  inches. 
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II.  Depths  5^  to  9j  fathoms.     Length  of  warp,  240  feet. 

(1)  Speed  at  71  reTolutions. 

a  Apparent  distance  between  boards, calculated  from  divergence  of  wan>»« 

36  feet  6  inches. 
h  Distance  between  bladders,  41  feet, 
r  String  between  boards,  84  feet  6  inohiM,  broken. 

„  „  ,,        36  feet,  unbroken. 

(2)  Speed  at  109  revolutions. 

a  Apparent  distance  between  boards,  calculated  from  diTcrgenee  of  warps, 

351  feet. 
b  Distance  between  bladders,  37  feet  2  inches. 

III.  5|  to  9|  fathoms.    One  hour's  ordinary  drag. 

6  Distance  between  bladders,  (1)  26  feet  8  inches. 
('4  28    „    9      „ 
(3)  2L    „  10     „ 
r  Strings  between  boards. 

(1|  35  feet  long,  came  up  unbroken. 

(2)  38  feet  long,  reduced  by  a  running  hitch  to  31  feet  6  inches, 
came  up  with  hitch  partly  run,  ana  measured  83  feet  2  inches. 

In  order  to  test  the  value  of  the  data  obtained  a  beam  trawl  witli 
25  feet  beam  was  also  used.  The  bladders  were  tied  to  the  ends  of  the 
beam  and  three  measurements  were  taken  of  their  distance  apart  on 
the  surface  during  the  drag ;  they  were  as  follows — 22  feet  6  inches,  23 
feel  11|  inches,  23  feet  3^  inches,  the  mean  being  23  feet  3  inches. 
This  experiment  showed  that  the  bladdera  slightly  converged.  The 
trawl  was  towed  at  ordinary  speed,  and  two  warps  were  used,  one  at 
either  end,  as  with  the  otter-trawl,  in  order  to  test  the  data  obtained 
from  measuring  the  angle  between  the  warps.  At  ordinary  speed  this 
indicated  18-3  feet,  or  6*7  feet  less  than  it  really  was ;  at  full  speed 
the  indicated  distance  apart  at  the  beam  was  19*1  feet,  or  5*9  feet  less 
than  the  real  distance. 

The  data  obtained  by  the  above  experiments  in  regard  to  the  spread 
of  the  otter-trawl  vary  to  some  extent,  but  they  show,  I  think,  that 
the  distance  between  the  boards  when  the  net  is  fishing  on  the  bottom 
is  less  than  is  usually  supposed.  According  to  the  calculation  assumed 
by  the  net-makers  (i.e.,  the  deduction  of  one-third  of  the  length  of  the 
headline),  the  spread  in  the  above  experiments  ought  to  have  been  about 
42*7  feet.  The  check  experiment  with  the  beam-trawl  proves,  as  one 
might  expect,  that  the  distance  as  calculated  from  the  angle  between 
the  warps  is  unreliable,  and  that  the  distance  is  usually  greater  than 
this  method  indicates,  and  anomalies  occur.  The  bladder  tests  gave 
better  results,  and  if  we  add  to  the  measiu^ments  the  amount  which 
the  beam-trawl  experiment  showed  was  lost  by  convergence,  viz.,  one 
foot  9  inches,  the  mean  distance  indicated  would  be  at  ordinary  speeds 
33  feet  4  inches,  and  at  full  speed  34  feet  3  inches.  But  in  some 
cases  the  bladders  diverged,  e.^.,  the  experiments  in  which  the 
distance  between  them  was  41  feet,  while  a  string  between  the  boards, 
36  feet  long,  remained  unbroken.  The  most  reliable  results  are,  I 
think,  obtained  by  the  string  tests.  The  string  used  was  the  ordinary 
hemp  twine  of  which  the  trawl-nets  are  made,  and  while  it  is  strong 
enough  to  resist  rupture  from  pressui-e  by  the  water,  it  is,  of  course, 
much  too  slender  to  bear  a  strain  from  the  boards.  Cases  in  which 
it  is  broken  are  not  alone  convincing,  since  its  rupture  may  happen 
accidentally,  but  when  it  comes  up  intact  it  proves  that  the  boiurds 
have  not  been  further  apart  than  its  length.  In  the  experiments 
above  described  it  remained  unbroken  when  45,  40,  36,  and  35  feet 
long ;  it  was  broken  when  34  feet  6  inches  long,  and  in  the  experiment 
with  a  hitch  on  it  it  measured  33  feet  2  inches. 

It  may  be  fairly  concluded  that  in  these  experiments  the  width  of 
the  mouth  of  the  net  when  fishing  was,  as  a  rule,  between  33  and  35 
feet,  although  the  headline  was  64   feet.     This  would  indicate  the 


Digitized  by  VjOOQIC 


122  Part  IIL— Twentieth  Annual  Report 

ratio  of  the  width  between  the  boards  to  the  length  of  the  headline  to 
be  as  1  to  1 '9.  If  the  same  ratio  were  applied  to  the  large  otter- 
trawls  used  for  commercial  purposes,  then  the  distance  between  the 
boards  when  fishing  would  for  the  five  sizes  previously  mentioned 
range  about  74  feet,  68  ^  feet,  63  feet,  58  feet,  and  i1\  feet.  That 
this  ratio  does  apply  is,  however,  uncertain,  since  the  spread  of  the 
net  depends  upon  the  size  of  the  boards  in  relation*  to  the  resistance 
offered  by  the  net.  The  boards  used  by  the  steam  trawlers  usually 
measure  from  10  to  10 J  feet  in  length  by  4  to  4  j  feet  high. 

Observations  were  also  made  to  determine  the  speed  at  which  the 
trawl  is  towed  during  ordinary  fishing.  The  patent  logs  on  board 
were,  as  a  rule,  unable  to  indicate  this  owing  to  the  slow  movement  of 
the  vessel,  and  the  old-fashi8ned  log  with  a  reel  and  time-glass  was 
employed.  The  mean  of  six  observations  on  one  vessel  was  346  knots 
per  hour ;  the  mean  of  eight  observations  on  another  vessel  was  2*62 
knots,  and  the  mean  of  three  observations  on  a  third  2*21  knots,  the 
mean  of  the  seventeen  observations  being  2*64  knots,  or  about  2f  knots 
per  hour.  At  this  rate  the  extent  of  bottom  trawled  over  in  an 
ordinary  five  hours'  drag  would  be  a  little  over  thirteen  (13^)  nautical 
miles,  and  if  the  results  of  the  experiments  on  the  spread  of  the  otter- 
net  of  the  *'  Garland "  are  applied,  the  largest  nets  would  in  that 
time  sweep  an  area  of  about  661,540  square  yards,  or  136*7  acres. 
Under  ordinary  circumstances  four  such  drags  are  made  in  the  twenty- 
four  hours,  and  in  an  ordinary  weekly  trip  to  the  north-eastern 
grounds  fishing  operations  are  carried  on  for  about  five-and-a-half 
days.  During  this  time,  therefore,  the  extent  of  bottom  fished  over 
with  the  otter-trawl  would  be  approximately  4 J  (4*7)  square  (statute) 
miles ;  but  as  trawling  is  carried  on  in  circles  or  sweeps,  and  sometimes 
around  an  anchored  "  Dan  "  (a  buoy  with  a  flag  and  lamp)  the  same 
ground  may  be  repeatedly  trawled  over  and  the  real  extent  is  less. 

The  bearing  of  the  conclusions  as  to  the  width  of  the  otter-trawl 
when  fishing  on  the  nature  of  the  catch  is  evident.  If  the  distance 
between  the  boards,  or  the  extent  of  bottom  over  which  the  ground- 
rope  moves,  is  but  little  greater  than  the  width  of  one  of  the  largest 
beam-trawls,  then  the  quantity  of  flatfishes  taken  ought  not  to  be 
much  greater,  since  the  otter-trawl  has  no  other  special  advantages 
so  far  as  concerns  flatfishes.  With  large  round  fishes  it  is  difierent. 
They  are  active  in  their  movements  and  not  so  strictly  confined  to  the 
bottom,  and  the  thick,  conspicuous  beam  of  the  beam-trawl,  moving 
3 1  or  4  feet  above  the  bottom,  must  disturb  a  proportion  of  them  and 
enable  them  to  escape  capture.  The  small  headline  which  replaces  the 
beam  is  much  less  visible  and  will  disturb  them  to  a  less  extent.  It  is 
probable,  moreover,  that  the  arc  formed  by  the  headline  does  not  lie  in 
a  horizontal  plane,  but  slopes  obliquely  upwards  as  well  as  backwards, 
and  that  the  otter-net  fishes  higher  above  the  bottom  than  does  the 
beam-trawl. 

The  statistical  evidence  in  regard  to  the  relative  efficiency  of  the 
beam-trawl  and  the  otter-trawl  is  derived  from  the  pai*ticulars  given  in 
Table  II.,  which  shows  the  detailed  catches  of  a  number  of  steam- 
trawlers  for  a  series  of  years.  I  have  been  able  to  ascertain  the  dates 
on  which  the  otter-trawl  was  substituted  for  the  beam-trawl  on  five  of 
these  vessels,  and,  omitting  the  month  in  which  their  substitution 
took  place,  I  have  tabulated  the  catches  for  the  preceding  and  succeed- 
ing three  months  and  twelve  months,  in  the  first  of  which  the  beam- 
trawl  was  used,  and  in  the  last  the  otter-trawl.  The  results  are  as 
follow.  In  the  three  months  during  which  the  otter-trawl  was  used 
four  vessels  showed  an  increased  gross  catch,  and  one  a  slight  decrease, 
compared  with  the  preceding  three  months  in  which  the  beam-trawl 
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was  used.  In  the  twelve  months  all  the  vessels  showed  an  increased 
gross  catch  with  the  use  of  the  otter-trawl,  compared  with  the 
previous  twelve  months. 


Three  Months. 

Twelve  Months. 

Beam-Trawl. 

Otter-TrawL 

Beam-Trawl. 

Otter-Trawl. 

No.  I. 
No.  II. 
No.  III. 

No.  rv. 

No.  V. 

909f 
603| 
1,026 
l,459i 
1,108 

1,2064 
1,185J 
l,605f 
l,377i 
l,365f 

8,014i 

3,806f 

4,918,Jj 

4,543i 

3,266i 

4,1?5J 

4,574i 

5,304 

6,308 

6,5124 

6,1061 

6,78U 

19,549 

26,884 

The  increased  gross  catch  with  the  otter-trawl  in  the  three  months 
thus  amounted  to  31*8  per  cent.,  and  in  the  twelve  months  to  37*5  per 
cent,  the  relative  efficiency  of  the  otter  as  compared  with  the  beam- 
trawl  being  1*32  and  1*37  respectively.  The  twelve  months  comparison 
is  better,  not  only  because  the  period  is  four  times  longer,  but  because 
it  embraces  all  the  months  in  the  year,*  and  it  is  remarkable  that  the 
percentage  of  increase  and  the  relative  efficiency  of  the  two  nets 
correspond  exactly  with  the  figures  deduced  by  Mr.  W.  Garstang  from 
a  comparison  of  the  gross  catches  of  steam  trawlers  in  Scotland  in  the 
years  1893-94,  and  1896-97.t 

The  detailed  statistics  show  that  the  gross  increase  referred  to  was 
made  up  entirely  of  round  fishes.  In  the  three  months  when  the  otter- 
net  was  first  used  two  of  the  vessels  showed  an  increase  in  the  quantity 
of  flatfishes  taken,  and  three  a  decrease,  while  in  the  twelve  months 
following  its  introduction  all  the  vessels  exhibited  a  decreased  catch  of 
flatfishes,  as  shown  by  the  following  figures,  in  which  round  fishes 
include  cod,  ling,  saithe,  haddock,  whiting,  hake,  and  gurnard,  and  flat- 
fishes include  turbot,  brill,-  halibut,  lemon  soles,  plaice,  dabs,  witches, 
and  megrims. 


Trawler. 

Round  Fish. 

Flat  Fish. 

Three  Months. 

Twelve  Months. 

Three  Months. 

Twelve  Months. 

Beam. 

Otter. 

Beam. 

Otter. 

Beam. 

Otter. 

Beam. 

Otter. 

No.  I. 
No.  II. 
No.  III. 
No.  IV. 
No.  V. 

788J 
503i 
825 
1,0044 
9921 

l,037f 
884| 

l,514i 
9501 

l,281i 

2,4364 

2,9451 

4,243 

3,032f 

2,747 

3,6041 
3,783| 
4,767i 
4,874i 
6,902i 

1181 

82i 

1824 

4034 

92i 

155 
277f 

901 
3661 

57f 

555f 
7961 
6171 
1,3471 
484 

468| 
6984 
4994 
1,2224 
4751 

4,113f 

5,668f 

15,405 

22,9324 

8781 

9471 

3,800i 

3,3641 

•  The  otter-trawl  was  substituted  for  the  beam-trawl  in  the  various  vessels  in  the  fol- 
lowing months:— No.  I.  May  1897  (headUne,  95  feet) ;  No.  II.  February  1897 ;  No.  III. 
July  1396 ;  No.  IV.,  November  1897 ;  No.  V.,  December  1896  (headline,  95  feet) ;  the 
three  monUis  on  either  side  of  the  month  named  (and  omitted)  thus  varied  in  the  differ- 
ent cases. 

t/<mn*.  M.B.A.,  vl,  50. 


Digitized  by 


Google 


124 


Part  IIL — Twentieth  Annual  Report 


The  percentage  of  increase  in  the  case  of  round  fish  is  for  the  three 
months  37*8,  and  for  the  twelve  months  48*9  per  cent.,  and  the  relative 
indicated  efficiency  of  the  otter-trawl  in  catching  round  fishes,  as  com- 
pared with  the  beam-trawl,  is  therefore  1*38  for  the  three  months  and 
1*49  for  the  twelve  months. 

The  decrease  in  flatfishes,  amounting  to  over  1 1  per  cent,  in  the  year, 
might  be  ascribed  (1)  to  the  lesser  efficiency  of  the  otter-trawl  in 
capturing  flatfishes — an  opinion  which  some  trawlers  maintain— (2)  to 
an  actual  diminution  in  their  numbers  on  the  fishing  grounds,  or  (3)  to 
a  change  of  the  fishing  ground  in  the  periods  contrasted.  The  first 
supposition  is,  I  think,  scarcely  tenable,  because  although  the  horizontal 
spread  of  the  otter-net  appears  to  be  less  than  is  generally  believed,  it  is 
no  doubt  somewhat  greater,  even  with  the  smaller  nets  used  in  1896-98, 
than  the  width  of  the  beam-trawl  which  it  displaced.  Moi-eover,  Mr. 
Cunningham,  who  was  at  Hull  in  the  summer  of  1895  when  the 
transition  from  the  one  net  to  the  other  had  begun,  states  that  the 
otter- trawl  "certainly  brings  in  an  increased  number  of  plaice."* 

The  second  supposition  that  the  statistics  may  show  an  actual 
diminution  in  the  number  of  flatfishes  on  the  same  grounds  is  probably 
true  with  regard  to  some  of  the  species,  but  in  order  to  make  this 
certain  one  would  require  to  know  what  grounds  were  fished  over  in 
the  periods  under  comparison,  and  this  information,  unfortunately, 
cannot  now  be  obtained.  That  the  decrease  in  the  quantity  of  flat- 
fishes taken  by  the  otter-trawl  in  the  above  cases  is,  at  all  events  to 
some  extent,  due  to  different  grounds  having  been  fished  over  is 
evident  from  what  follows. 

The  more  important  round  fishes  are  given  in  the  following  Table  for 
the  twelve-month  period  : — 


Cod. 

Ling. 

Haddock. 

Whiting. 

Beam. 

Otter. 

Beam. 

Otter. 

Beam. 

Otter. 

Beam. 

Otter. 

No.  I. 

726 

1,1964 

431 

821 

l,563i 

2,035i 

56f 

125 

No.  II. 

1,046 

1,022J 

1964 

95| 

1,656^ 

2,4954 

20S 

61 

No.  III. 

753i 

l,174i 

504 

624 

3,3354 

3,3892 

23 

524 

No.  IV. 

l,066i 

2,639J 

93 

704 

1,714 

1,937 

105i 

1054 

No.  V. 

599 

869i 

744 

104^ 

2,0164 

4,579.i 

154 

93J 

4,1904 

6,8024 

458g 

4151 

10,286 

14,437 

22U 

437i 

The  increase  in  the  take  of  cod  was  thus  62*3  per  cent.,  of  haddock  40*4 
per  cent.,  and  of  whiting  9 7 '7  per  cent.  There  was  an  increased  take 
of  ling  by  three  of  the  vessels,  and  a  decreased  take  by  the  other  two. 
The  increased  take  of  saithe — which  wajs  common  to  all  the  vessels — 
amounted  to  423  per  cent.,  but  the  quantities  were  small,  viz.,  85|  and 
445  J  cwts.  An  increased  catch  of  hake  was  made  by  four  vessels,  and 
a  decreased  catch  by  the  other,  the  total  increase  amounting  to  345  per 
cent.;  the  quantities  were  small,  viz.,  53  and  236  cwts.  Gurnards 
wei*e  landed  in  larger  numbers  by  four  vessels  and  in  smaller  numbers 
by  one,  the  total  increase  being  56*3  per  cent.  (110 J  and  172^  cwts.) ; 
this  fish,  however,  is  not  always,  or  even  usually,  brought  ashore. 

•Joum.  ir.iB.il.,  iv.,  118. 
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The  greatest  increases,  it  will  be  observed,  took  place  among  the 
larger  and  predaceous  kinds  of  fish,  cod,  saithe,  hake,  and  whitings, 
while  the  increase  in  haddocks,  which  was  by  far  the  most  abundant 
fish,  was  considerably  less.  The  substitution  of  a  comparatively  slender, 
inconspicuous  headline  in  the  otter-trawl  for  the  thick  beam  of  the 
beam-trawl  is  no  doubt  responsible  to  some  extent  for  the  greater 
captures  of  cod,  saithe,  and  hake,  even  if  the  headline  of  the  latter  were 
in  a  horizontal  plane  with  the  top  of  the  boards,  t.c,  about  the  same 
height  as  the  b^m  in  the  beam-trawl.  But  the  increase  is  too  great  to 
be  explained  in  this  way  alone,  and  it  does  not,  moreover,  explain  the 
much  larger  percentage  increase  in  whitings  compared  with  haddocks, 
although  the  latter  are  larger  fishes.  The  fishes  named — cod,  saithe, 
hake,  and  whiting — are  predaceous,  and  are  not  so  strictly  confined  to 
the  bottom  as  the  more  purely  bottom-feeding  haddock.  They  roam 
about  above  the  bottom,  and  are  not  infrequently  caught  in  herring  drift 
or  seine-nets,  and  their  capture  in  relatively  greater  numbers  by  the  otter- 
trawl  lends  support  to  the  view  that  the  headline  in  this  net  rises 
towards  the  centre  and  forms  more  or  less  of  an  arch.  Here  again, 
however,  one  is  met  with  the  difficulty  as  tc  the  place  of  fishing  in  the 
years  compared.  The  increase  in  cod — which  may  be  as  abundant  near 
shore  as  in  the  deep  water — is  moderate  compared  with  the  increase  in 
hake  and  saithe,  which  are  more  abundant  in  the  latter  region. 

Among  flatfi^es,  turbot  were  caught  by  the  otter-trawl  in  greater 
numbers  than  by  the  beam-trawl  by  three  vessels  and  in  less  numbers 
by  two,  the  total  by  the  beam-trawl  for  the  year  being  185  cwts.,  and 
by  the  otter  188|,  an  increase  of  about  1|  per  cent.  The  quantity  of 
halibut  was  small,  viz.,  83g  cwts.  by  the  beam-trawl  and  76|  cwts.  by 
the  otter-trawl,  showing  thus  a  decrease.  Brill  also  declined  from  44| 
cwts.  by  the  beam-trawl  to  19g  cwts.  by  the  otter-trawl,  while  dabs 
increased  from  94  cwts.  to  103|;  the  selection  of  this  fish  for  the 
market  is,  however,  arbitrary  and  imperfect.  The  particulars  for  lemon 
soles,  plaice,  witches,  and  megrims  for  the  two  yearly  periods  are  as 
follow : — 


Lemons. 

Plaice. 

Witches. 

Megrims. 

Beam. 

Otter. 

Beam. 

Otter. 

Beam. 

Otter. 

Beam. 

Ottei\ 

No.  I. 
No.  II. 
No.  III. 
No.  IV, 
No.  V. 

237 
157J 
1071 
3S| 
138i 

125i 
72J 

169 
331 

113^ 

220i 

8881 

411f 

682 

2461 

2131 
2301 
2291 
7861 
2311 

81 

66 

62 

482^ 

381 

35 
277 

m 

233^ 
351 

121 
311 
Hi 
46 
8i 

301 
47f 
131 
201 
451 

678i 

508g 

1949 

1691^ 

656| 

6241 

109| 

157 

licmon  soles  thus  diminished  by  26  per  cent.,  plaice  by  13*2  per  cent., 
witches  by  4*9  per  cent.,  while  there  was  an  increase  in  the  catch  of 
megrims  to  the  extent  of  44  per  cent.  The  variations  in  these  per- 
ceutages  shows  at  once  that  we  are  dealing  with  different  grounds  in 
the  two  cases,  unless  it  were  to  be  maintained  that  it  indicates  an 
actual  diminution  of  lemon  soles,  plaice,  and  witches  on  the  grounds 
and  an  increase  in  the  numbers  of  megrims. 
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The  evidence  on  the  subject  is  as  follows.  The  greater  part  of  the 
Moray  Firth,  all  of  which  was  closed  to  trawlers  in  1892,  was,  through 
a  legal  decision,  opened  to  trawling  from  7th  January  to  1st  March 
1896,  and  many  Aberdeen  vessels  fished  there  during  the  period  stated. 
Of  the  five  vessels  comprised  in  my  Tables,  the  statistics  referring  to 
Nos.  I.  and  lY.  could  not  be  affected  by  this  circumstance,  since  the 
period  in  these  instances  is  not  included  within  either  of  the  years 
under  comparison.  No.  II.  might  have  fished  during  February  in  the 
Moray  Firth,  and  Nos.  III.  and  V.  during  all  the  time  it  was  open. 
Although  the  whole  of  the  territorial  waters  within  the  Moray  Firth 
remained  closed,  trawlers  fishing  just  beyond  the  limit  on  the  south 
coast  and  at  Smith  Bank  and  neighbourhood  would  be  likely  to  catch 
more  plaice  than  outside  the  Firth.  An  examination  of  the  detailed 
Tables  (showing  each  landing  of  fish)  suggests  that  in  February  1896 
No.  II.  was  fishing  in  the  Moray  Firth,  and  No.  III.  in  January  and 
February,  and  that  No.  I.  was  not.  The  quantity  of  plaice  taken  in 
the  former  cases  was  the  largest  of  any  month  in  the  year,  and  the 
catch  of  this  fish  by  the  beam-trawl  in  these  instances  is  probably 
unduly  increased  by  the  fishing  having  taken  place  on  a  very  favourable 
fishing  ground. 

But  besides  this  temporary  fishing  in  the  Moray  Firth,  it  is  very 
probable  that  during  the  first  year  in  which  the  otter-trawl  was 
employed  some  of  the  vessels  fished  further  to  the  north-east  in 
deeper  water  than  they  did  in  the  previous  year  when  equipped  with 
the  beam-trawl.  It  was  at  this  time  the  extension  to  the  northern 
waters  off  the  Shetlands  took  place,  and  the  increased  catches  of 
megrims,  a  deep-water  fish,  may  be  thus  explained,  as  well  as,  to  some 
extent  at  least,  the  diminished  takes  of  plaice  and  lemon  soles,  which 
are  scarcer  there.  The  degree  to  which  the  change  of  ground  affected 
the  result  cannot  be  ascertained,  but  it  is  certain  that  it  was  an 
important  factor.  In  this  connection  it  is  noteworthy  that  the  catch  of 
skates  and  rays  increased  in  the  year  in  which  the  otter-trawl  was  used 
by  67  per  cent.  (457J  cwts.  against  291  cwts.),  and  marketable  forms 
are  not  much  more  abundant  in  deep  water  than  nearer  shore. 

It  is  evident  from  the  above  considerations  that  the  calculations  as 
to  the  comparative  efliciency  of  the  otter  and  beam  trawls  deduced  from 
the  statistics  is  unreliable  in  the  absence  of  information  as  to  the  place 
of  fishing  in  the  two  periods.  The  same  objection  applies  to  the  calcu- 
lations of  Mr.  Garstang  founded  upon  the  Scottish  statistics.  The  best 
method  of  ascertaining  the  relative  efficiency  of  the  two  nets  is  to 
employ  them  simultaneously  in  a  large  series  of  hauls  on  the  same 
grounds  and  to  register  the  results,  which  I  hope  to  be  able  to  do. 

III. — Statistics  op  the  Catches  of  Six  Steam-Trawlers  Over  a 
Period  op  Years. 

When  I  ascertained  that  there  existed  at  Aberdeen  continuous  records 
of  the  individual  landings  of  a  number  of  steam-trawlers  over  a 
considerable  period  of  years,  I  felt  that  the  information  contained  in 
them  was  likely  to  afford  valuable  evidence  on  a  question  which  has 
been  so  long  and  so  much  discussed,  namely,  the  impoverishment  of  the 
fishing  groimds  in  recent  years.  Two  of  these  records^went  back  to 
1885,  and  others  to  1890,  and  I  therefore  had  the  records  of  six  vessels, 
including  the  two  referred  to,  tabulated,  so  as  to  show  in  each  case  the 
number  of  landings  and  the  quantities  of  the  different  kinds  of  fish 
brought  to  market,  per  month  and  per  year,  throughout  the  whole 
period.     This  information  is  contained  in  the  appended  Tables  (p.  175). 
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Oue  of  the  vessels  (No.  T.)  was  engaged  in  trawling  in  each  month 
throughout  the  sixteen  years,  the  total  number  of  landings  being  1004, 
and  the  aggregate  quantity  of  fish  landed  amounting  to  61,232  cwts. 
In  several  of  the  other  cases,  however,  the  trawling  was  in  some  years 
interrupted,  the  vessel  being  engaged  for  some  months  in  line-fishing 
{e.g.j  No.  II.,  from  April-August,  1892,  and  March-May,  1893),  or  in 
fishing  from  English  ports ;  in  such  cases  the  fish  are  not  included  in 
the  Tables.  With  regard  to  the  differentiation  of  the  kinds  of  fish  it 
has  to  be  noted  that  ^^ually  a  greater  distinction  was  made  according 
to  the  relative  quantities  of  the  different  kinds  and  sizes  brought  to 
market  as  the  industry  developed.  Thus  hake  are  included  under 
"saithe"  until  September  1888  ;  brill  under  "turbof  until  February 
1886;  dabs  under  " plaice "  until  May  1892;  witches  under  "plaice" 
until  April  1889,  and  megrims  under  "plaice"  until  July  1892.  The 
quantity  of  megrims  landed  in  the  early  years  was  comparatively  small. 
Codling,  moreover,  appears  to  have  been  included  under  "  other  kinds 
of  fish  "  until  August  1887.  The  classification  of  the  fishes  according  to 
sizes  has  also  become  more  exact,  according  to  the  market  requirements. 
Plaice  of  all  sizes  were  grouped  together  until  April  1899,  when  a 
distinction  was  made  between  "  large"  and  "  small,"  ;  in  June  1892  an 
intermediate  class,  "  mediums,"  was  introduced.  Lemon  soles  were  first 
divided  into  large  and  small  in  August  1 893  ;  witches  into  large  and 
small  in  April  1889  ;  megrims  into  the  same  groups  in  January  1895. 
Haddocks  were  sliunped  until  April  1888,  when  they  were  clasfflfied  as 
large  and  small,  the  "  medium  "  group  ("  seconds  ")  being  introduced 
in  June  1892;  recently,  it  may  be  said,  a  fourth  class  of  "extra- 
large  "  has  been  adopted.  Whitings  were  divided  into  large  and  small 
in  June  1888. 

It  is  greatly  to  be  regretted  that  these  statistics  of  the  takes  of 
trawlers  are  of  little  or  no  value  so  far  as  concerns  the  more  important 
subject,  whether  or  not,  and  if  so,  to  what  extent,  and  in  what  way 
impoverishment  of  the  fishing  grounds  has  occurred  since  steam-trawHng 
was  so  greatly  developed.  Their  inutility  in  this  respect  is  owing  to  the 
fact  that  information  is  not  available  as  to  the  grounds  on  which  the 
fish  were  caught  in  the  various  months  and  years  ;  and  in  a  minor  degree 
to  the  use  of  the  beam-trawl  in  the  earlier  years  and  the  otter-trawl  in 
the  later  years.  The  latter  difficulty  would  be  i-emoved  if  the  relative 
efficiency  of  the  two  nets  in  the  capture  of  the  various  species  included 
in  the  Tables  was  determined. 

With  regard  to  the  place  of  fishing,  enquiries  which  have  been  made 
among  trawling  skippers  show  in  a  general  way  that  the  fishing  was  at 
first  conducted  in  the  bays,  the  Moray  Firth,  and  the  inshore  waters 
along  the  coast,  and  gradually  extended  further  from  shore,  first  in  a 
southerly  and  easterly  direction,  and  then  to  the  north  and  north-east, 
and  to  the  west  coast.  Precise  information  in  regard  to  the  fishing 
grounds  frequented  by  the  Aberdeen  trawlers  exists,  by  a  fortunate 
chance,  for  the  first  three  months  of  1891,  and  I  have  obtained  similar 
information  regarding  a  large  number  of  trawlers  during  last  year, 
which  shows,  as  described  elsewhere  (p.  140),  that  the  area  of  fishing  has 
greatly  changed  in  the  interval.  Moreover,  when  the  trawlers  with 
whose  catches  I  am  dealing  began  to  fish,  the  greater  part  of  the  Moray 
Firth,  and  in  the  case  of  two  of  the  vessels  the  whole  of  the  territorial 
waters,  were  open  to  them,  and  there  is  no  doubt  that  a  considerable 
proportion  of  the  fish,  especially  of  the  flatfish,  was  obtained  on  grounds 
which  were  afterwards  closed.  It  is  elsewhere  shown  how  'greatly  the 
proportion  of  the  different  fishes  included  in  the  Tables  may  vary  on 
different  grounds  (pp.  81, 117),  and  it  would  be  probably  but  little  less 
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fallacious  to  deduce  conclusions  as  to  the  impoverishment  of  the  grounds 
from  comparison  of  the  aggiegate  landings  from  unspecified  areas  than 
from  comparison  of  the  detailed  catches  fi'om  the  inshore  and  offshore 
respectively. 

But  while  these  statistics  cannot  be  used  for  the  purpose  mentioned, 
they  afford  information  of  interest,  irrespective  of  the  grounds  on  which 
the  fish  were  obtained.  The  trawler  No.  I.,  as  stated,  trawled  in  each 
month  throughout  the  sixteen  years,  and  as  it  is  one  of  the  smaller  class 
of  vessels,  its  sphere  of  operations  has  not  extended  to  a  great  distance 
from  the  coast.  During  the  whole,  period  the  quantity  of  fish  landed 
amounted  to  61,232  cwts.,  and  of  this  quantity  more  than  half  was 
landed  in  the  first  eight  years,  from  1885  to  1891,  viz.,  32,662  cwts., 
the  quantity  landed  in  the  second  eight  years,  1893-1900,  being  28,5 70;| 
cwts.,  notwithstanding  the  fact  that  after  May  1897  the  otter-trawl  was 
employed  instead  of  the  beam-trawl.  In  the  early  years,  when  trawling 
had  not  been  very  long  carried  on,  and  when  the  Moray  Firth  and  the 
territorial  waters  were  still  open,  the  largest  catches  were  obtained,  the 
highest  aggregate  being  5136  cwts.  in  1887.* 

The  total  quantity  of  fish  landed  in  each  of  the  sixteen  years  by  this 
vessel  was  as  follows  (in  cwts.)  :— 


1885. 

1886. 

1887. 

1888. 

1889. 

1890. 

1891. 

1892. 

3773i 

41974 

5136 

4705J 

6018 

4027 

2762i 

3042J 

1893. 

1894. 

1895. 

1896. 

1897. 

1898. 

1899. 

1900. 

3328i 

3616 

2376 

31681 

3633J 

4966|[ 

43401 

8141i 

An  examination  of  the  detailed  statistics  of  the  various  kinds  of  fish 
landed  shows  that  among  round  fishes  there  was  a  general  increase  in 
the  second  eight  years  of  the  peiiod  as  compared  with  the  first  eight 
years,  viz.,  from  18,050  cwts.  to  21,681  cwts.,  and  that  the  largest 
quantity  was  in  1898,  the  year  following  the  introduction  of  the  otter- 
trawl.  Cod  (including  codling)  aggregated  3649  cwts.  in  the  first  aiad 
6098|  cwts.  in  the  last  eight  years,  while  the  quantity  of  haddocks  was 
almost  the  same,  13,698|  cwts.  and  13,571  cwts.  Whiting  showed  a 
considerable  increase,  from  262 1  cwts.  to  770|  cwts.  The  quantity  of 
ling  also  increased  from  110^  cwts.  to  606|  cwts.,  the  greatest  increase 
occurring  after  the  introduction  of  the  otter- trawl. 

•  The  particulars  in  regard  to  the  closure  of  the  waters  to  trawlers  are  as  follows  :— 
(1)  Aberdeen  Bay,  inside  a  line  from  Cniden  Scars  rocks  to  li  miles  east  of  Girdleness 
Lighthouse,  was  closed  between  5th  April  18' o  and  4th  July  1887.  (2)  The  territorial 
waters  (within  3  miles  and  bays)  in  the  Moray  Firth  were  closed  from  Brora  to  Kinnaird 
Heed  on  4th  July  1887.  (3)  The  territorial  waters  from  Red  Head  to  Kinnaird.  Head 
(including  Aberdeen  Bay)  were  closed  on  28th  February  1889.  (4)  The  Moray  Firth, 
inside  a  line  between  Ord  of  Caithness  and  Craighead,  Buckie,  was  closed  on  19th  November 
1900,  (6)  The  whole  of  the  Moray  Firth  from  Duncansby  Head  to  Rattray  Point  was 
closed  on  22nd  November  1892.  As  previously  mentioned,  from  7th  January  to  1st 
March  1896  the  Moray  Firth  was  open. 
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Year. 

No.  of 
Land- 
ings. 

Cod. 

Ling. 

Saithe. 

Hake. 

Had- 
dock. 

Whit- 
ing. 

Gur- 
nard. 

Cat- 
fish. 

Total. 

1886 
1886 
1887 
1888 
1889 
1890 
1891 
1892 

75 
86 
82 
85 
82 
56 
41 
48 

411 

275 

457i 

515 

636 

464) 

383 

507 

17 
18i 

4 

24 

3 

13J 
16 
36 

33 
41 
90 
17 

6 

2 
23 
79 

2 
20i 

1,225 

1,5604 

1,646 

1,800 

2,399 

2,081 

1,581 

1,4061 

119} 
404 

6i 
22 

9 
17 
28 
19} 

16 

1,806} 

1,9354 

2,204 

2,3584 

3,070 

2,655 

2,010 

2,0111 

Tl. 

555 

3,649 

1104 

187 

126i 

18,696} 

2624 

16 

18,060 

1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 

60 
52 
37 
72 
61 
69 
47 
51 

453J 
697 
447i 
783i 
1,026 
l,257i 
822 
613 

23 

21 

30 

45 

69| 
148| 
195i 

7H 

8 

6 

79 
39 
284 
34 

26 

91 
14 

7 

38 
434 
311 

1,1351 

1,6701 

1,025| 

1.496} 

1,745} 

2,501 

2,201} 

1,8944 

•   37} 

144 

131 

52^ 

1011 

2531 

216 

821 

17 
15 

4 

36 
45 
10 

6 

8 
13 

7 

26 
121 

1,700} 

2,348 

1,5344 

2,4264 

3,1034 

4,259} 

3,627 

2,7811 

Tl. 

449 

6,0981 

606| 

195 

2274 

13,571 

770} 

1454 

661 

21,681 

Among  flat-fishes  there  was  a  oonsideiable  decrease  in  the  quantity, 
viz.,  from  13,307|  cwts.  in  the  first  eight  years  to  6290^  in  the  second 
eight  years.  Turbot  diminished  from  41  If  cwts.  to  215|  cwts.,  but  in 
one  of  the  former  years,  as  akeady  stated,  brill  were  included  with 
turbot.  Brill  declined  from  99  cwts.  (for  seven  years)  to  674  cwts.,  and 
lemon  soles  from  2046|  cwts.  to  11264  cwts.  The  most  marked  decline 
was  in  plaice,  and  although  other  flatnsh  were  included  among  them  in 
the  early  years  (p.  127)  this  circumstance  does  not  account  for  the 
diminution.  In  the  first  eight  years  the  quantity  was  10,041  cwts.,  and 
in  the  second  eight  years  4026f  cwts. ;  if  the  other  flatfishes  which  were 
combined  with  plaice  in  the  early  years  are  included  in  both  periods 
(dabs,  witches,  megrims)  the  respective  totals  are  10,741  cwts.  and 
481 5|  cwts.  On  the  other  hand,  halibut,  always  separately  recorded, 
incr^sed  from  6|^  cwts.  to  65|  cwts. ;  megrims,  as  far  as  indicated,  also 
increased,  while  the  quantity  of  witches  in  the  four  years,  1889-1892, 
amounted  to  6834  cwts.,  and  in  the  last  eight  years  to  307f  cwts.  The 
diminution  in  witches  was  most  probably  due  to  the  closure  of  the 
Moray  Firth  at  the  end  of  1892,  since  they  are  abundant  in  certain 
parts  there,  and  the  quantities  in  the  years  immediately  following  fell 
to  a  few  cwts.  The  increase  in  the  quantities  of  witches  in  1897  and 
the  succeeding  years,  and  the  increase  in  halibut,  ling,  hake,  and 
m^;rim8  points  to  the  grounds  having  been  generally  very  di06rent  in 
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Year. 

Turbot. 

Halibut 

Brill. 

Lemons. 

Plaice.  Da 

bs. 

Witches. 

Megrims 

Total. 

Skates 

1886 

74| 

. 

2571 

1,5231 

. 

1,866} 

73 

1886 

36i 

f 

81 

149^ 

1.863 

. 

2,080} 

46 

1887 

7Qi 

1 

28 

372i 

2,0631 

. 

2,635 

60 

1888 

71i 

2i 

7 

290 

1,783 

. 

2,153} 

28 

1889 

79 

2 

13 

876 

1,012 

300 

1,781 

11 

1890 

43i 

. 

3J 

269 

860 

140 

1,316 

10 

1891 

24J 

. 

4 

162i 

3191 

164 

6741 

53 

1892 

12i 

1 

12i 

170f 

6161   1 

4} 

791 

41 

911| 

32 

Tl. 

411t 

ei 

99 

2,046} 

10,041   1 

4} 

6831 

41 

13,307} 

312 

1898 

83 

1 

U 

150} 

l,353i   4 

8} 

2 

111 

1,6011 

10 

1894 

18f 

6 

13} 

901 

l,lllf   1 

If 

1| 

3 

1,2571 

4 

1896 

14| 

18J 

lOf 

124} 

640} 

6} 

m 

8291 

5 

1896 

26J 

7 

271 

268 

353}   1 

81 

9i 

71 

7131 

26 

1897 

821 

8i 

t 

1351 

224   1 

4 

34J 

251 

4761 

52 

1898 

46J 

8f 

H 

1371 

158} 

ei 

68 

851 

6151 

1504 

1899 

21i 

28f 

i« 

133i 

73 

21 

1731 

198 

626g 

1721 

1900 

22S 

8i 

f 

85i 

112J 

2} 

11} 

311 

270} 

55 

T 

215f 

66f 

671 

1,126} 

4,026|   9 

9f 

8078 

3818 

6.2901 

475 

the  two  periods.  The  falling  off  in  plaice,  turbot,  brill,  and  lemon  soles, 
may  not  be  due  at  all  to  diminished  abundance  of  these  fishes  on  the 
grounds  which  they  habitually  frequent,  but  merely  to  other  grounds 
where  they  are  naturally  scarce  having  been  fished  over  in  the  second 
period.  No  deduction  can,  therefore,  be  drawn  from  them  as  to  the 
impoverishment  of  the  fishing  grounds.  The  figures  showing  the  gross 
catches  of  fish  indicate  that  the  aggregate  quantity  taken  has  rather 
diminished  than  increased,  notwithstanding  the  employment  of  the 
otter-trawl  in  recent  years ;  but,  on  the  other  hand,  a  vessel  which  has 
fished  continuously  for  so  long  a  period  as  sixteen  years  is  from  its  age 
unlikely  to  fish  as  well  as  it  used  to  do. 

I  have  given  the  number  of  landings  in  each  of  the  years,  but  it  may 
be  said  that  they  could  not  be  well  u^  as  a  divisor  even  if  the  position 
of  the  fishing  grounds  was  known,  since  they  represent  unequal  periods 
— ^f rom  one  day  to  ten  days. 

The  steam-trawler  No.  II.  is  a  larger  boat  than  No.  I.,  but  the 
statistics  of  its  catches  show  the  same  general  features.  In  this  case 
the  aggregate  for  the  second  period  of  eight  years  is  somewhat  greater 
than  for  the  first  eight  years — ^viz.,  33,522  cwts.,  as  compared  with 
32,102  cwts.,  and  the  highest  gross  catdi  (with  the  otter-trawl)  was 
in  1900,  the  next  highest  being  in  1888  (with  the  beam-trawl).  But 
the  two  periods  are  not  equal,  since  the  vessel  was  engaged  in  line- 
fishing  for  part  of  the  year  in  1892  and  1893,  and  was  not  landing 
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fish  at  Aberdeen  in  January  1885,  and  January  and  February  1890. 
The  second  period  comprises  five  months  more  than  the  first  period, 
and  this  would  more  than  account  for  the  increase  in  the  gross  catch. 
Omitting  the  years  1890,  1892,  and  1893,  the  annual  quantities  of 
flat-fishes,  round  fishes,  and  the  gross  catches  (which  include  skates, 
congers,  and  "  other  fiah  ")  are  as  follow ; — 


1886.* 

1886. 

1887. 

1888. 

1889. 

1891. 

Flat,  .... 
Round, 

l,658i 
l,901i 

l,222i 
8,059i 

2,4311 
2,407i 

1,696 
8,163 

1,4591 
3,184 

1,0641 
2,669 

Total, 

3,670 

4,4881 

6,1071 

6,181 

4,8064 

3,6831 

1894. 

1896. 

1896. 

1897. 

1898. 

1899. 

1900. 

Flat,       . 
Ronnd,  . 

1,5344 
2,7111 

l,450f 
2,466} 

783J 
3,1291 

6981 
3,7461 

383| 
4,0041 

4244 
3,7381 

6111 
4,6861 

Total,      - 

4,268f 

4,004f 

8,968J 

4,5161 

4,4711 

4,2591 

5,479 

*  Eleven  months. 

Comparing  the  four  years  1886-89,  and  the  last  four  years,  1897- 
1900,  cod  increased  from  1683  cwts.  to  3591  cwts.,  ling  from  S7i 
cwts.  to  681  cwts.,  saithe  and  hake  from  114  cwts.  to  758  cwts., 
haddocks  from  9780  cwts.  to  10,406  cwts.,  whitings  from  173|  cwts. 
to  516  cwts.  Turbot  diminished  from  268  j  cwts.  to  89||  cwts.,  brill 
from  97|  cwts.  to  4  cwts.,  lemon  soles  from  770J  cwts.  to  314|  cwts., 
plaice  (including  dabs,  witches,  and  megrims)  from  5639  cwts.  to  17001 
cwta — and  the  decrease  was  undoubtedly  mostly  in  plaice,  witches  and 
m^rims  having  increased  in  recent  years — while  halibut  increased  from 
16|  cwts.  to  901  cwts.  The  difiference  in  the  proportions  of  the  various 
kinds  of  fishes  is  well  brought  out  by  a  contrast  of  the  extreme  years, 
the  above  remarks  as  to  the  classification  in  the  former  year  being  kept 
in  view. 


Cod. 

Ling. 

Saithe. 

Hake. 

Tusk. 

Haddock. 

Whiting. 

Gurnard. 

Catash. 

Other 
Fish. 

1886 
1890 

3221 
7691 

241 
363} 

711 
181 

316 

24 

2,620 
2,6964 

201 
3161 

9 

201 

160 
14 

Turbot 

Halibut. 

BriU. 

Lemons. 

Plaice. 

Dabs. 

Witches. 

Megrims. 

Skates. 

1886 
1890 

43f 
121 

12 
831 

15 

1184 

1033 
8 

8 

415f 

1241 

46 
1311 

The  intrinsic  features  of  the  statistics  clearly  demonstrate  that  the 
vessel  in  the  later  years  was  working  for  the  most  part  in  the  deep  sea, 
and  in  the  absence  of  particulars  as  to  the  places  where  the  fish  were 
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caught  in  the  various  years  no  conclusions  can  be  drawn  as  to  the 
impoverishment  of  the  fishing  grounds. 

The  other  four  steam-trawlers  whose  catches  are  included  in  the 
tables  began  fishing  in  1890  and  1891. 

Trawler  No.  III.  is  also  a  large  deep-sea-going  boat,  which 
commenced  fishing  in  October  1890,  and  continued  trawling  in  each 
month  of  the  following  years,  except  December  1896,  when  it  was 
landing  its  fish  at  an  Engliish  port,  and  August  1898.  This  vessel  in 
the  ten  years  1891-1900  landed  a  gross  quantity  of  48,558  cwts.  of  fish 
—viz.,  22,038|cwt6.  in  1891-1895,  and  26,519|  cwts.  in  1896-1900. 
The  former  period  represents  60  months,  and  the  latter  58  months, 
and  the  quantity  caught  in  the  second  period  was  greater  by  4481 
cwts.  The  beam-trawl  was  employed  throughout  the  whole  of  the  first 
period,  and  the  otter-trawl  in  nearly  the  whole  of  the  second  period,  it 
having  been  put  on  board  in  July  1896. 

The  aggregate  quantities  (including  skates,  d^.)  and  the  proportion 
of  flat-fishes  and  round  fishes  in  the  various  years  are  as  follows : — 


1891. 

1892. 

1893. 

1894. 

1895. 

1896. 

1897. 

1898. 

1899. 

1900. 

Flat,   . 
Round,  • 

614) 
3,167 

624 
8,0471 

910 
3,720i 

742| 
4,087J 

337i 
4,744f 

613§ 
4,027i 

548i 
4,807i 

6,043} 

576i 
4,926§ 

454i 
4,528i 

Total, 

8,810} 

8,622 

4,653| 

4,886i 

5,116| 

4,688i 

6,415| 

6,635f 

5,624t 

6,160i 

The  total  quantity  of  round  fish  landed  in  the  first  five  years  was 
18,757  cwts.,  and  in  the  second  five  years  23,332f  cwts.,  whUe  the 
corresponding  quantities  of  flat-fishes  were  3128^  cwts.  and  2706f 
cwts.  The  decrease  in  flat-fishes  was  therefore  not  so  great  as  in  the 
case  of  the  trawlers  No.  I.  and  No.  II.,  a  circumstance  no  doubt  in 
great  part  due  to  the  territorial  waters  and  the  greater  part  of  the 
Moray  Firth  having  been  closed  before  the  vessel  began  fishing,  and  to 
the  greater  regularity  of  the  fishing  o£&hore. 

Comparing  the  two  periods  of  five  years  (60  and  58  months)  with 
regard  to  the  quantities  of  the  various  kinds  of  fish  taken,  it  appears 
that  cod  increased  from  2789  to  5537  cwts.,  ling  from  241  to  676  cwts., 
saithe  from  167  to  450  cwts.,  hake  from  106  to  144  cwts.,  and  whitings 
from  129  to  557  cwts.  Haddocks  diowed  only  a  slight  increase,  from 
1 5,250  to  1 5,548  cwts.  Amongst  flat-fishes,  the  quantity  of  turbot  in  this 
case  increased  from  74J-  to  193|  cwts.,  halibut  from  49^  to  67  cwts.,  and 
lemon  soles  from  388f  to  7371  cwts. ;  brill  decreased  from  |  to  3  cwts., 
plaice  from  2304  to  1088|,  while  witches  increased  from  280|  to  377| 
cwts.,  and  megrims  (included  under  plaice  in  1891  and  first  half  of  1892) 
increased  from  31  cwts.  to  205^  cwts.  The  increase  in  skates  and  rays 
was  considerable — from  88^  cwts.  to  401|^  cwts. 

The  trawler  No.  lY  is  one  of  the  smaller  class  of  vessels,  and  most  of 
its  fishing  is  carried  on  near  the  coast.  It  has,  moreover,  a  reputation 
for  landing  more  flat-fish  than  fall  to  the  lot  of  most  trawlers,  caught 
to  a  large  extent,  it  is  said,  in  the  neighbourhood  of  the  Shetlands 
and  Orkneys.  It  began  fishing  in  December  1890,  and  was  not 
landing  trawled  fish  at  Aberdeen  in  July  1895  and  August  and 
September ^1899.  The  first  period  of  five  years  in  this  case  is  a  month 
short,  and  the  second  two  months  short.  The  total  quantity  of  fish 
landed  in  the  ten  years  was  51,123^  cwts.— viz.,  25,872  from  1890-95, 
and  25,251^  from  1896-1900.    There  was  a  month's  less  fishing  in  the 
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latter  period,  so  that  the  quantities  in  the  two  periods  in  this  case, 
notwithstanding  the  use  of  the  otter-trawl  after  November  1897,  must 
have  been  very  nearly  equal.  The  quantity  of  round  fishes  taken  in  the 
first  five  years  was  15,358  cwts.,  and  in  tike  second  five  yeu^  16,695^ 
cwts,  the  totals  of  flat-fishes  in  the  corresponding  periods  being  9947^ 
cwts.  and  74174  cwts.  Skates  were  more  than  doubled,  rising  from 
4544  cwts.  to  1048  cwts. 

l^e  proportion  of  flat-fishes  and  roimd  fishes  and  the  aggregate 
catches  in  the  various  years  are  as  follows : — 


1891. 

1892. 

1893. 

1894. 

1895. 

1896. 

1897. 

1898. 

1899. 

1900. 

Flat,   . 
Round,  - 

l,606i 
3,1924 

l,508i 
3,262i 

2,916i 
3,359f 

1,791 
2,6801 

2,1251 
2,926i 

1,8841 
2,826 

1,498 
3,108i 

l,148i 
4,962i 

1,087 
2,6551 

1,800 
3,142i 

Total, 

4,864 

4,906J 

6,380 

4,560i 

5,181i 

4,812 

4,805i 

6,302| 

8,923i 

5,407i 

The  largest  aggregate  quantity,  it  will  be  observed,  was  landed  in 
1893,  when  the  Moray  Firth  and  the  territorial  waters  were  closed,  and 
the  beam -trawl  employed,  and  the  next  largest  in  1898,  when  the  otter- 
trawl  was  in  use. 

Among  round  fishes  we  find  the  same  general  features  as  in  the  pre- 
ceding cases,  with  some  variations.  The  quantity  of  cod  taken  in  the 
first  five  years  was  3026|  cwts.,  and  in  the  second  five  years  6230 ; 
ling  increased  from  184J  to  476^  cwts.,  saithe  from  25  to  264J,  hake 
from  74^  to  230X,  and  whitings  from  43^  cwts.  to  413^  cwts.  The 
quantity  of  haddx>cks,  on  the  other  hand,  diminished  from  11,862|  cwts. 
to  8887  cwts.  The  smallest  catch  of  cod  was  in  1891,  and  the  largest  in 
1898 ;  the  smallest  of  haddocks  was  in  1897,  and  the  largest  in  1893. 
The  largest  catch  of  ling,  whiting,  and  hake  was  in  1900. 

Among  flatfishes,  turbot,  halibut,  brill,  witches,  and  megrims  increased, 
while  pl^ce,  dabs,  and  lemon  soles  diminished.  Turbot  increased  from 
.  1261  to  194^  cwts.,  halibut  from  82^  to  \2^,  brill  from  36f  to  64|  cwts., 
witches  from  441  to  929 J,  and  megruns  from  23 J  to  187|.  The  decrease 
in  lemon  soles  was  from  836§  to  467^,  in  plaice  from  8126|  to  5175|, 
and  in  dabs  from  374^  cwts.  to  264  j  cwts.  The  largest  catch  of  plaice 
was  in  1893  and  the  smallest  in  1898. 

The  steam-ti-awler  No.  V.  commenced  to  fish  in  September  1890,  and 
continued  trawling  each  month  thereafter.  In  the  ten  years  1891-1900 
it  landed  an  aggregate  quantity  of  fish  amounting  to  43,573  cwts.,  of 
which  20,223  was  landed  in  the  first  five  years,  and  23,350  in  the  second 
^VB  years.  The  quantity  of  round  fishes  in  the  two  periods  was  16,196 
cwts.  and  19,520  cwts.  respectively,  and  the  corresponding  quantities  of 
flat-fishes  3820^  and  3298|  cwts.,  showing  the  ususd  feature,  an  increase 
in  round  fish  and  a  decrease  in  flat-fish. 

The  proportion  of  each  and  the  aggregate  catches  in  each  of  the  ten 
years  are  these : — 


1891.  1  1892. 

1 

1893. 

1894. 

1895. 

1896. 

1897. 

1898. 

1899. 

1900. 

Flat,   - 
Round,. 

1,010J 
2,980^ 

776| 
2,816f 

607f 
3,781| 

692 
3,271* 

804f 
3,345i 

841 
2,897i 

706* 
4,959 

690* 
4,167* 

498i 
3,755* 

667} 
8,740* 

Total,  - 

4,oeof 

8,707i 

4,4101 

3,875* 

4,16S* 

3,794J 

6,7421 

4,976 

4,334 

4.608i 
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The  otter-trawl  was  introduced  on  this  vessel  in  December  1896,  and 
the  aggregate  catch  in  1897,  it  will  be  observed,  was  the  highest  of  any 
year,  owing  to  the  increased  quantity  of  round  fishes  taken ;  but  the 
catches  in  the  following  years  did  not  reach  the  same  high  standard. 
The  average  catch  in  the  six  years  when  the  beam-trawl  was  employed 
(1891-1896^  was  4003  cwts.,  and  in  the  four  years  when  the  otter-trawl 
was  used  (1897-1900)  it  was  4889  cwts.,  showing  an  increase  in  the 
latter  period  of  22*1  per  cent.  There  is,  however,  no  information  to 
determine  how  much  of  this  increase  was  due  to  the  greater  efficiency 
of  the  otter-net,  how  much  to  difierence  in  the  place  of  fishing,  and  how 
much  to  change  in  the  abundance  of  fishes  on  the  grounds. 

Among  round  fishes,  an  increase  took  place  in  cod  from  3130^  to 
6248|  cwts.,  in  ling  from  196f  to  537|,  in  saithe  from  26^  to  31 1|,  in 
hake  from  132f  to  355f,  and  in  whitings  from  230  to  326  cwts. 
Haddocks  decreased,  the  total  for  the  first  five  years  being  12,321^  cwts., 
and  for  the  second  five  years  11,496  cwts. 

Among  the  flat-fishes,  turbot,  halibut,  brill,  dabs,  witches,  and  megrims 
increased,  and  plaice  and  lemon  soles  diminished.  The  increase  in  the 
quantity  of  turbots  landed  was  from  163^  to  225^  cwts.,  the  increase  in 
halibut  was  from  308  to  68^  cwts.,  brill  increased  from  4^  to  44^  cwts., 
dabs  from  71^  to  88f  cwts.,  witches  from  135f  to  186^  cwts.,  and 
megrims  from  17  to  344i  cwts.  The  diminution  in  the  quantity  of 
lemon  soles  was  from  1508^  to  826  cwts.,  and  the  decrease  in  plaice 
from  1892J  to  1515|  cwts. 

The  steam-trawler  No.  VI,  began  to  fish  in  December  1890,  and  con- 
tinued trawling  in  each  month  of  the  ten  years  except  in  January  1896. 
The  first  term  of  five  years  thus  contains  one  month  of  fishing  more  than 
the  second  term.  The  aggregate  catch  of  this  vessel  in  the  ten  years 
amounted  to  52,040§  cwts.,  the  quantity  in  the  period  1891-1895  being 
23,553|  cwts.,  and  in  the  period  1896-1900,  28,487|  cwts.  In  the  first 
term  19,601f  cwts.  of  round  fish  were  landed,  and  in  the  second  term 
24,541^  cwts.,  the  corresponding  quantities  of  flat-fishes  being  3785|  and 
3130  cwts.  respectively.  There  is  intrinsic  evidence  from  the  statistics 
that  this  vessel  fished  mostly  in  the  deep  water. 

The  totals  for  each  year  and  the  quantities  of  flat-fishes  and  round 
fishes  respectively  are  as  follows : — 


18»1. 

1892. 

1898. 

1894. 

1895. 

1896. 

1897. 

1898. 

1899. 

1900. 

Flat,      . 
Hound  - 

i,oou 

909i 
3,849 

441 
6,482J 

504 
4.298J 

980i 
2,764 

435i 
2,998 

475i 
5,902J 

651 
5,749 

818 
4,948i 

750J 
4,943} 

Total, 

4,810 

*,288i 

6,890 

4,819 

8,746J 

3,4811 

6,612i 

6,623^ 

6,054i 

5,815i 

This  trawler  also  replaced  the  beam-trawl  by  the  otter-trawl  in 
December  1896,  and  the  catch  in  the  following  year  rose  very  consider- 
ably, and  it  was  still  greater  in  1898.  The  average  gross  catch  in  the 
six  years  when  the  beam-trawl  was  employed  amounted  to  4506  cwts., 
and  in  the  four  years  following  the  use  of  the  otter-trawl  to  6251  cwts., 
showing  an  increase  in  the  later  period  of  38*7  per  cent.  If  comparison 
be  limited  to  the  two  years  1895-96  and  1897-98,  the  increase  after 
the  introduction  of  the  otter-net  amounted  to  no  less  than  81*7  percent. 
But,  as  formerly  stated,  in  the  absence  of  information  as  to  the  places  of 
fishing  in  the  two  periods  it  is  impossible  to  say  how  much  of  this 
increase  is  due  to  the  ^irect  action  of  the  net. 
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The  increase  in  ood  was  from  2843^  cwts.  in  the  first  five  years  to 
4383|-  cwts.  in  the  second  five  years;  ling  increased  from  230  to 
1051f  cwts.y  saithe  from  140  to  5784,  hake  from  68  to  850,  and  whitings 
from  186  to  627f .  Haddocks  also  showed  a  small  increase  from  16,063| 
cwts.  to  16,8801  cwts. 

Amoi^  flat-fishes,  turbot  increased  from  78^  to  154f  cwts.,  halibat 
from  16|  to  118,  brill  from  3^  to  8|,  dabs  from  19|  to  41,  witches  from 
377^  to  798f,  and  megrims  from  27|^  to  617^.  Lemon  soles  decreased 
slightly,  from  576^  to  536,  and  plaice  decreased  from  2686^  to  856  cwts. 

It  has  been  already  stated  that  without  information  as  to  the  places 
where  the  fish  were  caught  in  the  various  years,  these  statistics  cannot 
be  used  in  connection  with  the  question  of  the  impoverishment  of 
fishing  grounds.  But,  putting  this  aside,  and  regarding  merely  the 
quanti^  of  fish  landed  by  these  steam-trawlers  irrespective  of  the 
place  of  capture  or  the  nature  of  the  trawl  used,  it  will  be  found  that 
the  aggregate  quantity  was  greater  in  recent  years  than  earlier.  In  the 
four  years  1891-94  the  four  steam-trawlers  Nos.  in.-VI.  landed  an 
aggr^rate  of  72,409  cwts.  of  fish,  while  in  the  four  years  1897-1900 
they  landed  86,837  cwts.,  or  14,428  cwts.  more.  To  those  who  look 
upon  the  gross  supply  as  the  best  test  of  the  prosperity  of  the  fisheries, 
irrespective  of  how  or  where  the  fish  are  obtained,  these  results  must 
appear  satisfactory.  Besides  the  employment  of  more  efficient  apparatiis 
and  the  opening  up  of  new  grounds,  another  factor  has  helped  to 
swell  the  total.  It  is  now  customary,  as  the  detailed  tables  show,  to 
bring  to  market  the  smaller  fishes  of  several  kinds,  e.g,  haddocks,  which 
in  previous  years  used  to  be  thrown  overboard. 

IV. — COMPABISON  OF  THB  CaTOHBS  OF  StEAM  TbAWLEBS  FROM  DIFFERENT 

Areas  in  the  North  Sea. 

With  the  view  of  ascertaining  the  areas  in  which  the  fish  were 
caught,  particulars  as  to  the  places  of  fishing  were  obtained  throughout 
last  year  from  a  number  of  Aberdeen  trawlers,  as  explained  in  the  fore- 
going pages.  The  number  of  vessels  which  furnished  this  information 
was  105,  but  some  of  them  did  so  only  during  a  part  of  the  year,  while 
from  others  it  was  obtained  during  the  whole  year.  The  number  of 
voyages  or  landings  recorded  was  1846,  out  of  a  total  number  for  the 
port  of  8390 — the  percentage  thus  being  22.  Of  these  1846  records, 
fifty-five  were  omitted,  22  because  the  fish  were  caught  outside  the  limits 
of  the  North  Sea  (12  Iceland,  2  Faroe,  1  Bay  of  Biscay,  7  North  or 
West  Coast)  ;*  25  because  the  fish  were  caught  at  {4aces  in  two  or  more 

*  In  order  to  farniBh  an  indication  of  how  the  Icelandio  catcheA  affect  the  statistios, 
I  append  here  five  oonseontive  landings  in  July  (in  cwts). 
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9 
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16 

1 
8 

4964 
12114 
378 
868 
1309 

9900 

11 

Ui 

964 

16 

96 

1884 

97 

78 

764 

864 

4 

48494 

t  The  TtmtA  waa  leven  davs  on  the  nround  ;  hours  fishing  not  given. 

t  Three  weeks'  voyage ;  the  actual  fishing  was  said  to  he  81  hours,  the  vessel  lying  to  in  order 
to  spUt  and  salt  the  ood. 

The  peroentaffe  of  cod  in  theee  Iceland  shots  is  thus  67,  of  haddocks  22,  whiting  and 
ling  0*8  each,  haliont  4*8,  and  plaice  and  witches  each  1*7. 

The  landing  from  the  Bay  of  Biscay,  representing  48  hoars'  fishing,  consisted  of 
282  cwts.,  comprising  271  cwts.  of  hake,  8  cwts.  of  rays,  |  cwt.  conger  eels,  i  cwt.  black 
solee,  I  owt.  turbot,  2  owts.  John  Dory,  6  mullets,  17  bream,  and  1  electric  ray. 
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of  the  areas  selected,  lis  explained  below,  and  eight  because  there  was 
reason  to  believe  that  a  mistake  had  been  made  in  regard  to  the  place 
of  captuEB.  The  twenty-two  landings  omitted  because  the  fish  were 
caught  in  more  than  one  area  were  all  from  the  North  Sea,  so  that  of 
the  1838  landings,  when  the  place  of  fishing  was  ascertained,  1813,  or 
98*6  per  cent.,  were  from  the  North  Sea.  This  may  be  taken  approxi- 
mately as  the  proportion  of  North  Sea  shots  at  Aberdeen  in  1901, 
because  although  the  records  were  obtained  from  certain  vessels 
habitually  fishing  at  Iceland — and  the  proportion  of  Iceland  shots  is 
not  therefore  duly  represented — those  regarded  (and  omitted)  as 
doubtful  were  mostly  from  the  North  Sea.  In  the  present  year  (1902) 
the  proportion  is  probably  less,  because  of  the  greater  development  of 
the  fishing  at  Iceland,  and  apparently  also  on  the  West  Ck)a&t. 

An  endeavour  was  made  to  procure  the  information  as  to  the  place 
of  capture  from  a  due  proportion  of  the  smaller  and  laiger  vessels,  t.6., 
those  fishing  mostly  near  the  coast  and  those  fishing  principally  at  a 
distance,  and  that  this  proportion  was  approximately  represented  is 
shown  by  the  fact  that  the  percentage  of  landings  recorded  to  the  total 
landings,  and  the  percentage  of  the  fish  caught  by  the  vessels  in 
question  to  the  total  fish  caught  are  nearly  the  same — viz.,  21*3  and 
21*6.  The  total  quantity  of  fish  landed  by  trawlers  at  Aberdeen  in 
1901  was  992,167  cwts.,  and  the  quantity  landed  by  the  vessels  included 
in  the  special  return  was  214,174  cwts.;  the  average  quantity  per 
landing  in  the  latter  case  was  119*6  cwts.,  and  among  the  remaining 
vessels  117*6  cwts. 

Both  from  the  quantity  of  fish  taken  and  the  number  of  voyages 
it  is,  I  think,  evident  th/it  the  information  obtained  as  to  the 
productiveness  of  different  fishing  grounds  is  likely  to  be  of  considerable 
value  if  continued  for  a  series  of  years,  since  particulars  of  the  duration 
of  the  fishing  operations  are  at  the  same  time  recorded.  Moreover,  the 
percentage  of  vessels  from  which  the  returns  are  obtained — although  it 
would  be  better  if  it  were  higher — is,  I  think,  sufiidently  high  to  Siow 
substantially  the  operations  of  the  whole  fleet  of  trawlers  landing  fish 
at  the  port. 

The  particulars  of  the  place  of  fishing  was  ascertained  for  me  by 
the  collector  of  the  fishery  statistics,  Mr.  James  Robb,  usually  in  the 
form  of  the  course  steered  and  the  distance  run  by  the  vessel  from  port 
or  from  Buchan  Ness,  this  information  being  placed  on  a  form  opposite 
the  detailed  record  of  the  catch,  with  the  date,  number  of  hours  fishing, 
and  the  name  of  the  vessel.  The  entries  for  each  month  were  then 
numbered  consecutively ;  those  which  showed  the  place  of  fishing  to  be 
beyond  the  limits  of  the  North  Sea,  e.^.,  the  North  or  West  Coast, 
Faroes  or  Iceland,  were  omitted,  as  were  also  those  in  which  the  fish 
were  cau^t  at  more  than  one  place,  if  the  places  were  not  within  the 
same  area  selected  as  a  unit  {see  below)  and  those  about  which  any  doubt 
existed  as  to  whether  the  place  of  fishing  had  been  correctly  ascertained. 
With  regard  to  the  latter,  relismce  was  chiefly  placed  on  Mr.  Bobb's 
great  experience  both  of  the  catches  and  of  the  trawlers,  a  query  being 
placed  against  all  entries  that  appeared  in  the  least  doubtful. 

In  arranging  the  information  on  charts  it  was  at  first  supposed  that 
the  number  of  the  entry  on  the  form  might  be  placed  on  the  chart  at 
the  place  where  the  fish  were  caught,  and  the  forms  showing  the  detailed 
catches  published.  It  was,  however,  found  to  be  impossible,  even  with 
the  largest  charts  procurable,  to  find  room  for  the  numbers  in  some 
areas,  and  the  publication  of  the  detailed  landings  would  occupy  a  great 
deal  of  space  ;  while,  on  the  other  hand,  the  information  in  regard  to 
any  particular  area  would  not  be  very  clearly  exhibited.     It  was  there- 
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fore  decided  to  divide  the  North  Sea  into  areas,  and  to  tabulate  the 
particulars  in  a  condensed,  but  distinct  and  separate,  form  for  each 
month  and  each  area.  The  areas  selected  coincide  with  the  lines  of 
latitude  and  longitude  on  the  chart,  each  equalling  one  degree  of 
latitude  and  two  of  longitude,  the  superficial  extent  thus  varying 
slightly  in  different  parts  of  the  North  Sea,  but  averaging  about 
3600  square  (geographical)  miles  or  a  little  more.  The  limits  of 
the  North  Sea  as  defined  in  the  International  Convention  of  1882 
have  not  been  strictly  adhered  to,  since  on  the  north  and  north- 
west the  boundary  line  is  arbitrary.  The  real  boimdary,  so  far  as  trawl 
fishing  is  concerned,  may  be  placed  at  the  hundred-fathom  line,  and 
this,  between  2°  W.  and  2""  40'  E.,  extends  further  north  than  61°  N., 
which  is  the  northern  limit  under  the  Convention.  The  area  within  the 
hundred  fathom  line  to  the  west  of  the  Shetlands  and  Orkneys  is  also 
included  as  far  as  3"^  30' W.  {ses  charts).  Beyond  the  hundred-fathom 
line  the  water  rapidly  deepens  and  a  physical  barrier  to  trawling  is  thiLs 
introduced.  These  areas  have  been  found  convenient,  and  on  the  whole 
they  correspond  fairly  well  with  the  variations  in  depth ;  but  inasmuch 
as  the  original  records  contain  the  place  of  fishing,  apart  from  its 
relation  to  any  area,  it  will  be  possible  to  exhibit  the  results  compara- 
tively for  any  larger  or  smaller  area,  or  for  any  bank,  should  experience 
show  that  that  would  be  desirable. 

Within  the  areas  assigned  it  must  not  be  supposed  that  the  fishing 
was  evenly  distributed,  because  in  some  parts  the  ground  may  not  be 
favourable  for  trawling,  and  in  certain  places,  as  on  the  slopes  of  banks, 
fish  may  be  more  abundant  and  fishing  operations  more  extensive.  It 
may  sometimes  happen,  moreover,  that  the  place  of  fishing  is  near  the 
boundary  of  an  area  and  in  such  cases  part  of  the  fish  may  have  been 
caught  in  the  adjoining  area,  although  this  irregularity  tends  to  equalise 
itself.  Further,  a  trawler  when  fishing  for  a  number  of  days  in  one 
locality  and  getting  good  shots  may,  unless  when  a  dan  is  anchored  for 
guidance,  dnft  fifteen  or  twenty  miles  from  the  place  where  the  first 
drag  was  made.  But  these  variations  are  not  of  importance.  The 
object  is  to  show  the  area  or  district  of  the  sea  where  the  fish  were 
obtained,  and  all  that  is  claimed  is  that  this  method  shows  it  sub- 
stantially. 

In  the  chart  on  Plate  1. 1  have  represented  the  various  areas  in  the 
North  Sea  in  which  the  vessels  in  question  caught  fish  in  1901  and 
landed  them  at  Aberdeen.  They  number  thirty  out  of  about  forty -four 
in  which  trawling  can  be  carried  on.  Some  of  the  areas  are  however  of 
very  little  importance  in  the  returns  and  may  have  been  visited  only  on 
a  single  occasion  in  the  course  of  the  year,  as  in  the  case  of  areas 
XXXIIL,  XXXVI.,  XXXVIII..  XLI.,  and  XLV.  These  lie  in  the 
southern  and  eastern  parts  of  the  North  Sea.  In  the  part  of  the  North 
Sea  south  of  56°,  i.6.,  south  of  a  line  between  the  Firth  of  Forth  and 
RingkjObing,  in  Denmark,  the  Aberdeen  trawlers  in  question  made  only 
seven  voyages  in  1901,  and  the  total  quantity  of  fish  landed  from  these 
areas  was  671  cwts.  It  is  evident  from  this  that  information  regarding 
the  southern  and  eastern  parts  of  the  North  Sea  must  be  sought  at  other 
ports.  From  the  six  areas  lying  between  56S  and  57^  the  number  of 
landings  in  the  course  of  the  year  was  309,  the  great  majority  of  which 
(257)  were  in  the  two  areas  near  the  Scottish  coast,  most  of  the  others 
being  from  the  Fisher  Bank  and  neighbouihood.  In  order  to  show  the 
position  of  the  groimds  from  which  the  great  bulk  of  the  supply  was 
drawn,  I  give  particulars  in  the  following  Table  of  the  areas  from  which 
more  than  thirty  landings  were  made : — 
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No.  of 

No.  of 

No.  of 

Quantity  of  Fish. 

Area. 

Landings. 

Months. 

cwts. 

X. 

42 

8 

5,646 

XI. 

111 

11 

22,310 

XIV. 

166 

12 

28,841 

XV, 

125 

12 

24,199 

XVII. 

78 

9 

6,633 

XVIII. 

198 

12 

31,074 

XIX. 

138 

12 

23,237 

XX 

34 

10 

5,735 

XXIII. 

422 

12 

19,035 

XXIV. 

63 

9 

9,102 

XXVIII. 

35 

11 

934 

XXIX. 

222 

11 

11,436 

XXXII. 

32 

6 

4,861 

Thus  in  seven  of  the  areas  the  quantity  of  fish  caught  exceeded 
10,000  cwts.,  in  four  it  was  between  20,000  and  30,000  cwts.,  and  in 
one  it  was  over  30,000  cwts.  It  may  be  noted  incidentally,  as 
previously  explained  when  dealing  with  the  "voyage"  or  "landing," 
that  the  ratio  between  the  quantity  of  fish  and  the  landing  varies 
greatly  according  as  to  whether  the  grounds  are  distant  or  near.  Thus 
each  landing  from  the  distant  area  XI.  (East  of  the  Shetlands)  represents 
201  cwts.;  from  areas  XIX.  and  XX.  each  landing  represents  169 
cwts. ;  from  XXXII.  it  represents  152  cwts. ;  from  XXIII.  45  cwts. ; 
and  from  XXYIII.  27  cwts.  The  diiSerence  in  amount  is  owing 
principally  to  the  varying  length  of  the  voyage ;  also,  no  doubt  to  some 
extent,  to  the  greater  productiveness  of  certain  areas.  More  than  75 
per  cent,  of  the  fish  were  caught  in  seven  of  the  areas,  viz.,  XI.,  XIV., 
XV.,  XVIII.,  XIX.,  XXIII.,  and  XXIX,  two  of  which  lie 
immediately  contiguous  to  the  coast,  and  the  others  south  and  east  of  the 
Shetlands.  The  greatest  quantity  was  obtained  from  the  area  lying 
opposite  the  Moray  Firth  and  south-east  of  the  Orkneys  (XVIII.),  and 
the  next  largest  from  the  area  north  of  this  (XIV.)  around  to  the  east 
of  Fair  Isle  and  south  of  the  Shetlands.  The  three  areas  (XI.,  XV., 
and  XIX.)  to  the  east  and  south-east  of  the  Shetlands,  between  0° — 2° 
W.  long,  and  58° — 61*^  N.  lat.,  furnished  the  next  largest  amounts, 
totalling  69,746  cwts. 

In  the  Tables  (Table  III.,  p.  214)  are  given  particulars  of  the 
quantities  of  the  various  kinds  of  fish  caught  in  the  different  areas,  and 
since  this  information  ia  tabulated  according  to  the  months,  I  think  it 
will  be  found  ultimately  to  furnish  a  considerable  amount  of  knowledge 
as  to  the  distribution  and  relative  abundance  of  the  food  fishes  in 
different  parts  of  the  sea  and  at  different  seasons,  as  well  as  in  con- 
nection with  the  question  of  productiveness. 

Taking  the  areas  in  which  fishing  operations  were  carried  on  in 
each  month  of  the  year,  the  percentage  proportions  of  the  various  round 
fishes  (among  the  total  round  fishes)  are  as  follows,  including  among  the 
round  fishes  cod,  haddock,  whiting,  ling,  saithe,  tusk,  hake,  gurnard, 
and  catfish. 
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Area. 

CJod. 

Haildock. 

Whiting. 

Ling. 

Saithe. 

Hake. 

XIV,    - 

12-3 

63-9 

10-6 

50 

40 

3-3 

XV,      - 

13-4 

64-9 

101 

4-9 

3-5 

2-5 

XVIII. 

14-7 

661 

7-1 

60 

3-8 

2-2 

XIX.     - 

13-8 

68-3 

7-7 

4-1 

3-3 

1-9 

XXIII. 

19-2 

63-7 

91 

40 

1-2 

0-5 

•XXTX  - 

16-9 

71-5 

5-7 

20 

0-8 

0-3 

*  For  eleven  months. 

On  reference  to  the  chart  (Plate  I.)  it  will  be  observed  that  cod 
are  proportionally  rather  more  numerous  in  the  areas  near  the  coast, 
and  haddocks  about  equally  numerous,  while  the  other  kinds  are  rather 
less  numerous.  There  is  unfortunately  no  method  except  that  of  per- 
centages avaUable  to  indicate  the  proportional  numbers  during  the  year, 
because  that  depending  on  the  number  of  landings  is,  as  we  have  seen, 
imperfect,  and  the  number  of  hours'  iSshing  began  to  be  ascertained  only 
in  April.  It  is  thus  hardly  worth  while  endeavouring  to  trace  the 
varying  abundance  of  the  different  species  in  the  various  areas  in  the 
different  months.  The  percentages  in  regard  to  the  two  most  abimdant 
roimd  fishes,  cod  and  haddock,  may  however  be  given,  since  at  the 
spawning  time  there  is  a  relative  increase  of  cod  and  a  proportional 
decrease  of  haddocks  in  the  areas  near  the  coast  compaml  with  the 
ofi-shore  areas.    The  percentages  are  as  follows : — 

Cod. 


A^a. 

Jan. 

Feb. 

Mar. 

April.  May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

XIV.     . 

13-4 

10-2 

8-8 

! 
8-5     14-7 

16-4 

17-1 

19-5 

19-5 

14-6 

11-2 

11-6 

XV.      . 

13-2 

12-8 

7-8 

9-3     15-9 

13-3 

16-4 

17-1 

10-1 

21-4 

11-4 

131 

XVIII.  . 

14-6 

11-1 

111 

19-4  ,  16-4 

150 

19-0 

18-4 

12-8 

18-0 

16-0 

11-8 

XIX.     . 

14-1 

18-6 

99 

13-4     28-9 

16-2 

11-1 

22-0 

27-8 

10-6 

12-9 

15-0 

XXIIL  . 

11-9 

27-7 

39-2 

43-8  1  20-9 

20-4 

23-8 

20-1 

13-5 

14-0 

25-6 

18-8 

Haddock. 


XIV.     . 

66-7 

67-9 

69-9 

661 

68-4 

61-9 

65-3 

56-8 

56-8 

55-8 

60-7 

54-8 

XV.      . 

67-0 

64-7 

78-8 

67-3 

61-6 

70-8 

64-2 

68-1 

69-5 

57-9 

58-7 

62-9 

;  XVIII. . 

70-5 

70-1 

74-5 

58-6 

60-2 

66-1 

57-5 

58-8 

31-9 

55-9 

60-0 

7M 

XIX-     - 

71-8 

66-5 

71-6 

67-8 

561 

64-7 

76-1 

66  6 

56-5 

72-8 

69-0 

70-9 

XXIII.  . 

78-2 

64-4 

40-6 

31-0 

61-6 

51-8 

630 

59-3 

58-2 

72-7 

55-8 

64-0 

The  facts  in  regard  to  the  proportional  distribution  of  the  various 
species  of  flat-fishes  in  the  different  areas  have  been  already  referred  to 
(p.  82).    The  monthly  percentages  vary  very  considerably,  e.g.,  in  area 
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XIV.  plaice  varies  from  25*4  per  cent,  to  I'O,  witches  from  80-6  to  332, 
and  megrims  from  5r9  to  6*2  ;  in  area  XV.  plaice  vary  from  0*04  to  6*6, 
witches  ivom.  87*5  to  40*0,  and  megrims  from  42*8  to  0*5;  in  area 
XXIII.  plaice  varies  from  57*7  to  12  0,  witches  from  26  4  to  0*5,  and 
megrims  from  32*2  to  0*8.  In  order  to  determine  the  meaning  of  these 
variations  and  the  fluctuations  which  occur,  it  would  be  also  necessary 
to  asoei'tain  the  quantity  per  haul  of  the  net  or  per  hour's  fishing,  and 
this  information  is  now  being  obtained. 

During  the  first  three  months  of  1891  similar  information  was 
recorded  regarding  the  places  of  fishing  of  the  whole  of  the  steam- 
trawlers  then  landing  fish  at  Aberdeen — 65  in  number ;  and  the  com- 
parison of  the  results  with  those  in  the  corresponding  months  of  1901 
is  of  interest.  The  total  number  of  landings  made  in  the  period  referred 
to  in  1891  was  760,  and  the  quantity  of  fi^  landed  amounted  to  48,969 
cwts.,  an  average  of  64*4  cwts.  per  landing.  In  the  three  months  of 
1901  the  number  of  landings  or  voyages  of  the  trawlers,  from  which 
particulars  were  obtained,  was  644,  and  the  quantity  of  fish  landed  was 
78,558  cwts.,  an  average  of  122  cwts.  per  landing  or  voyage,  or  very 
nearly  double  what  it  was  ten  years  before. 

There  were,  however,  two  differences  of  importance  in  the  conditions. 
Firstly,  in  1891  the  beam-trawl  was  alone  used,  while  in  1901  it  was 
the  ottor-trawl ;  secondly,  the  grounds  were  to  a  very  lai^e  extent 
different,  and  mostly  more  distant  than  1891,  involving  longer  voyages 
and  more  fishing  on  each  voyage.  It  is  probable,  also,  that  the  new 
grounds  fished  over  in  1901  were  more  productive  in  the  gross  quantity 
of  fish  taken  than  the  grounds  fished  over  in  the  earlier  period. 

The  change  in  the  fishing  grounds  is  of  interest.  The  areas  from 
which  the  supplies  were  drawn  in  the  three  months  of  1891  are  shown 
in  the  chart,  Plate  II.,  and  the  corresponding  areas  in  1901  in  Plate 
III.  It  will  be  seen  that  in  the  former  period  thirteen  areas,  or  parts 
of  areas,  were  frequented,  while  in  1891  fishing  was  carried  on  in 
eighteen  areas,  or  parts  of  areas.  The  extent  of  the  grounds  was  thus 
greater  in  the  latter  period.  Moreover,  while  in  1891  seven  of  the 
thirteen  areas  of  fishing  were  south  of  57°  N.  lat.  (i.e.,  a  line  between 
Stonehaven  and  Hanstholmen  in  Denmark),  in  1901  only  two  were  south 
of  this  line,  the  remaining  sixteen  being  to  the  north  of  it.  The  predomi- 
nant region  of  fishing  had  been  shifted  northwards.  Only  seven  of  the 
areas  were  frequented  in  both  periods,  and  one  of  these  (XVII.)  only 
partly  in  1 901 .  Broadly  speaking,  the  new  grounds  represent  the  region 
between  the  50-fathom  and  the  100-fathom  line,  which  the  introduction 
of  the  otter-trawl  enabled  to  be  exploited. 

The  chief  feature  in  regard  to  the  fishing  grounds  in  the  two 
periods  was  thus  the  transference  of  trawling  into  the  deeper  water  to 
the  north  and  north-east.  Another  change  that  occurred  between  1891 
and  1 901  was  the  closure  of  the  Moray  Firth.  The  territorial  waters  from 
Brora  in  Sutherlandshire  to  Kinnaird  Head  were  closed  to  trawlers  on 
4th  July  1887,  and  the  area  within  a  straight  line  between  the  Ord  of 
Caithness  and  Craighead,  near  Buckie,  was  closed  on  19th  November 
1900,  and  the  whole  Firth,  from  Duncansby  Head  to  Battray  Point, 
on  22nd  November  1892.  In  1891  the  greater  part  of  the  Firth  was 
thus  open,  comprising  about  1500  square  (geographical)  miles,  most  of 
which  was  excellent  trawling  ground,  between  twenty  and  fifty  fathoms, 
and  including  Smith  Bank.  Thus,  on  the  one  hand,  from  the  closiu:*e  of 
these  grounds  and  the  abandonment  of  the  grounds  south  of  57^  N.  lat. 
(areas  XXX.,  XXXI.,  XXXII.,  XXXIV.,  XXXVI.),  which  are  also  in 
from  about  twenty  to  about  fifty  fathoms,  and,  on  the  other  hand,  from  the 
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predominant  fishing  between  fifty  and  one  hundred  fathoms  northwards, 
one  would  expect  a  very  different  representation  of  the  fishes,  and 
especially  the  flat-fishes,  in  the  two  period&  About  76  per  cent,  of  the 
fidi  landed  in  the  three  months  of  1901  were  from  the  new  grounds  in 
which  trawling  had  not  been  carried  on  in  1891 ;  and  about  60  per 
cent,  of  the  fish  landed  in  1891  were  from  the  areas  not  fished  over  in 
1901,  the  great  bulk  coming  from  the  Moray  Firth. 

The  totol  quantities,  and  the  percentages  of  the  gross  catch,  of  the 
principal  kinds  of  fish  landed  in  the  three  months  of  the  two  years  are 
as  follows : — 


i 

1 

s 

ji 

1 

1 

1 

\ 

1 

\ 

r 

5,528 

201 

28,848 

447 

489 

27 

3 

1,715 

9,191 

1,296 

1801  < 

1V9 

OU 

58-9 

0-9 

VO 

O'OG 

- 

S'6 

18-8 

te 

1901  / 

9,344 

8,716 

46,306 

6,066 

118 

88 

299 

313 

2,041 

3.213 

1.876 

11-9 

U-7 

68-9 

7-7 

O'l 

O'OB 

O'U 

O'U 

i'6 

Ul 

9% 

It  will  be  observed  that  notwithstanding  the  use  of  the  otter-trawl 
in  1901  the  percentage  of  haddocks  and  cod  was  the  same  in  the  two 
periods ;  in  the  latter  period  the  percentage  of  Mng  and  whiting  was 
greatly  increased,  as  were  also  the  percentages  of  halibut  and  witches. 
The  percentage  of  brill  slightly  diminished,  those  of  turbot  and  lemon 
soles  were  much  less,  and  the  percentage  of  "plaice''  declined  from 
18*8  to  2*6.  In  1891  dabs  and  megrims  were  included  with  plaice,  and  in 
the  Table  the  dabs  (168  cwts.)  are  combined  with  plaice  in  1901.  From 
the  fishing  taking  place  so  much  in  deeper  water  in  the  latter  year  the 
megrims  are  no  doubt  proportionately  greater  in  quantity  than  in  1891 ; 
but  if  they  are  also  all  included  the  percentage  of  the  '*•  plaice,''  dabs, 
and  megrims  in  1901  becomes  5*0.  There  was  undoubtedly  a  great 
decline  in  plaice,  due  for  the  most  part  to  the  transference  of  the  pre- 
dominant fishing  from  shallower  to  deeper  water,  and  this  no  doubt  also 
explains  to  a  large  extent  the  other  changes  in  the  proportions. 

It  would  be  of  much  interest  if  it  were  possible  to  make  a  com- 
parison between  the  productiveness  of  the  grounds  in  1891  and  1901. 
The  areas  in  which  trawling  took  place  in  both  years  are  seven  in 
number,  viz.,  XIII.,  XVI F.,  XXIII.,  XXIV.,  XXV.,  XXVIII.,  and 
XXIX.,  but  part  of  XVII.  is  included  in  the  Moray  Firth,  which  was 
closed  to  trawling  in  1892.  It  may  be  said,  however,  that  that  area 
(XVII.)  yielded  very  nearly  half  of  the  total  quantity  of  fish  landed  in 
the  first  three  months  of  1891,  viz.  20,787  cwts.;  while  the  abbreviated 
part  of  it  in  1901  vielded  6533  cwts.  Omitting  this  area,  the  number 
of  landings  made  from  the  other  six  areas  was  453  in  1891  and  254  in 
1901,  and  the  quantity  of  fish  was  respectively  16,516  and  16,043  cwts. 
The  average  per  voyage  or  landing  in  1891  was  thus  36*5  cwts.,  and  in 
1901  63*2  cwts.,  or  26*7  cwta  more.  There  are,  however,  two  con- 
siderations which  preclude  these  figures  being  taken  as  an  indication  of 
the  productiveness  of  the  grounds  in  the  two  years.  The  first  is  the 
uncertainty  of  the  "  landings  "  representing  equal  periods  of  fishing ; 
it  is  probable  from  the  general  tendency  that  the  voyages  were  longer 
in  1901.  The  second  is  the  fact  that  the  otter-trawl  was  used  in  1901 
and  the  beam-trawl  in  1891,  and  there  is  not  at  present  sufficient 
information  to  show  the  relative  efficiency  of  the  two  nets,  either  in 
regard  to  the  gross  quantity  of  fish  caught,  or  the  proportion  of  the 
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different  kinds  of  fish.  The  otter-trawl,  moreover,  enabled  the  deeper 
parts  of  certain  of  the  areas  to  be  explored  in  1901  where  the  beam- 
trawl  could  scarcely  be  used  in  1891 ;  and  the  areas  were  worked  over 
in  very  different  proportions  in  the  two  years.  In  both,  most  landings 
were  made  from  XXIII.,  viz.  329  in  1891  and  180  in  1901 ;  while  101 
landings  were  made  from  the  other  inshore  area,  XXIX.,  in  1891,  only 
9  were  from  it  in  1901.  On  the  other  hand,  the  more  distant  areas 
were  more  frequented  in  the  later  year ;  thus  only  one  voyage  was 
made  to  XIII.  in  1891  as  against  17  in  1901,  and  three  to  XXIY.,  as 
against  26  in  1901.  As  it  stands,  the  average  per  landing  for  cod  was 
4-0  cwts.  in  1891  and  8*3  in  1901 ;  for  haddocks,  20*3  cwts.  in  1891  and 
36-2  cwts.  in  1901;  for  ling,  0-12  cwt.  in  1891  and  23  cwts.  in  1901 ; 
for  whiting,  0*6  cwt.  and  23*5  cwts.  respectively;  and  for  tiu^bot  in  the 
two  years,  0*7  and  0*3  ;  lemon  soles,  2*4  and  0*9  ;  '*  plaice,  dabs,  and 
megrims,"  6*8  and  4*8 ;  and  witches,  0*2  and  1*4  cwts. 
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1 
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14 
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Com.  Dab,.. 
Long  Rough  Dab, 
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Com.  Dab,.. 

289 
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Plaice. 

20 

2 

22 

1            1 

3 

3 

26 

8 

84 
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1 
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162 

466 

628 

BriU 

1 

1 

1 

Plaice, 

841 

i4 

365 

Lemon  Sole, 

7 

7 

Com.  Dab, . . 

58 

is 

66 

587 

500 

1067 

21SuDe 

June  4. 

5ito 

2.40 

5.0 

Codling,    .. 
Haddock 

7 

7 

Place. 

14 

a.m. 

a.m. 

28 

"l 

29 

' 

most- 

Com. Gurnard,    . . 

25 

110 

185 

, 

ly  7 

BriU, 

2 

2 

1 

to9 

Plaioe,       . . 
Lemon  Sole, 
Com.  Dab, 

179 
2 
84 

"5 

*io 

184 
2 
44 

1 

Flounder, . . 

3 

•• 

8 

280 

126 

406 

1 
) 

'  21  Saraa 

June  4. 

• 
9  to  15 

5.30 

6.30 

Codling,    . . 
Haddock,.. 

35 

2 

87 

Small     mesh     net 

1        PlACC. 

a.m. 

a.m. 

205 

1 

206 

experiments;  net 

1 

Com.  Gurnard,    . . 

90 

IK) 

caught  on  bottom 

1 

Turbot,     . . 

"l 

1 

and  was  torn. 

1 

Plaice,       .. 

20 

28 

1 

Com.  Dab,.. 

6 

1 

7 

267 

94 

861 

34.  Smm 

June  4. 

7.40 

1L40 

Cod.          ..        .. 
Codling,    . . 
Haddock,.. 

2 

2 

PlM. 

a.m. 

a.m. 

4 

61 

"3 

4 

64 

Com.  Gurnard,   . . 

432 

432 

Plaice,       .. 

69 

69 

Com.  Dab, 

is 

13 

Angler, 

1 

1 

1 

136 

449 

585 

25.  Thnno 

June  4. 

"' 

10  to 

aso 

7.50 

Cod, 

1 

1 

1 

25 

p.m. 

p.m. 

Haddock,.. 
Cat-flBh,    .. 

1 
2 

•• 

1 
2 

1 

1 

Com.  Gurnard,   . . 

62 

52 

Plaice,       . . 

22 

8 

25 

Junefi. 

11  •« 

9-3 

8*9 

22 

L25 
p.m. 

2.26 
p.m 

Oom,Dah,.. 

Codling,    .. 
Haddock,.. 

27 

7 

84 

Small    mesh    net 
experimenti 

53 

62 

115 

21  Smith 
Eknk. 

3 
93 

"1 

8 
94 

Whiting,   .. 

25 

7 

82 

Com.  Gurnard,   . . 

81 

81 

,             1 

Cat-flah,    .. 

1 

1 

1             1 

Brill 

1 

1 

' 

1          1 

Plaice,       .. 

87 

87 

1 

Lemon  Bole, 

14 

"2 

16 

1      1 

Com.  Dab, 

7 

50 

66 

i           1 

Long  Bough  Dab, 

1 

1 

!          1 

^ 

Thomback, 

1 

1 

1 

1         1 

i             1 

181 

162 

888 

1 

1 

1 
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1 

Temperature. 

Time  Trawl 
Down. 

Fish  Caught 

1 

Date. 

[)epth 

Place. 

q3      I 

% 

a 

iS 

i 

No. 

Remarks.          ! 

Jj 

Fma. 

^ 

No. 

thrown 

Total 
No. 

' 

»2 

< 

1 

1 

1 

Name. 

taken  to 
Market. 

Over- 
board. 

1 
1 

1901. 

1       1       i       i 

1              1      1 
1      1 

i 

27.  Same 

June  5. 

. .     !     .      1     .      ,    22    '    3.0       7.0    1  Codling,    . .        .     '         2 

2 

4 

1 

Plaoe.West 

1           1           '           1  p.m.     p.m.  1  Haddock,  ..         ..         222 

14 

236 

1 

Edge. 

1           1           'I           j  Whiting,    ..        ..i        26 

7 

S3 

1           1           1           1             Plaice,                  . .  1        87    1 

87 

! 

1           '                     1           !  Lemon  Sole,        . .  . 

22 

"e 

28 

II                      1           1  Com.  Dab 

16 

133 

148 

! 

1           1           1           ,  Angler,      ..        .., 

1 

1 

1           '           !  Sand-eel,  .. 

1 

1 

1 

1 

'          1           1  Dragonet, .. 

'           1           1 

1           1 

1 

I 

374 

166 

539 

28.  Aberdeen 

June  6. 

1 

12  to 

2.0 

6.0 

Cod 

15 

16 

t 

1 

Bay,  off 
StirUng 

■■     !                       ,    16    1 

a.m. 

a.m.     Codlmg 

"6 

6 

1 

1 

Haddock,  . . 

276 

99 

875 

1 

Quarries, 

1 

I 

Whiting,   .. 

211 

53 

264 

1 

N.  oC 

1  Hake. 

1 

1 

•           1 

Cruden. 

Com.  Gurnard,   . . 

435 

436 

Brill, 

"2 

2 

! 

1 

Plaice,       .. 

258 

9 

267 

Lemon  Sole, 

1 

1 

1 

1 

Com.  Dab 

647 

1933 

2580 

1 

Long  Rough  Dab, 

3 

8 

1 

1           1  Grey  Skate, 

2 

2 

1 

j  Starry  Ray, 

2 

2 

1 

1  Thomback, 

1 

1 

1 

Cuckoo,  or  Sandy 

Ray,     .. 

1 

1 

Angler, 

4 

4 

i           '             Sand-eel,   .. 

1 

1 

1 
1 

,           1             Pogge,       .. 

•• 

6 

6 

1           : 

1411 

2556 

3966 

29.  Aberdeen 

June  a 

4ito 

a20 

10.15 

Haddock,  . . 

195 

231 

426 

Bay,  off 
CJollieston 

a.m. 

a.nL 

Whiting,    .. 

84 

34 

Hake, 

1 

.. 

1 

and  Coast- 

' 

1 

Com.  Gurnard,    . .  ' 

789 

789 

guard 

1 

Cat-fish,     ..        ..  !         1 

1 

SUtion. 

Herring 

Brill, 
Plaice, 
Com.  Dab,.. 

2 
314 
1144 

1 

'4 
4231 

1 

2 
318 
6375 

;  Grev  Skate, 

6 

6 

'  Starry  Ray,         .1 

1 

1 

Thomback, 

1 

1 

Cuckoo,  or  Sandy 

Ray,     .. 

1 

1 

Angler, 

2 

2 

Sprat 

2 

2 

1  Pogge,       .. 

1 

1 

1 

1664 

5297 

6961 

30.  Same 

June  a 

i     .. 

16  to 

10.45 

2.45     Haddock 

08 

70 

4   full   baskeU    of 

Place. 

1 
1 

16 

a.m. 

p.m. 

Cod, 

Whiting,    .. 
Herring,  '. . 

:l- 

"4 

1    offal,   viz.,   Com. 
'    Dab  and  Gurnard , 
1    mixed  in  propor- 

1 

1  Plaice,       .. 

.  1      ISS 

t 

,    tion  as  before. 

1 

1 

1  Megrim,     .. 

1 

1 

1 

1  Cora.  Dab, 

.   '      242 

Grey  Skate, 

6 

1 

Angler, 

"2 

1 

763 

1 

1 

1 

1 
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NORTH  SEA  INVESTIGATIONS— TABLE 

I. 

1 

1      Temperature. 

Time  Trawl 
Down. 

Fiah  Caught 

Date. 

-^- 

Depth 
in 

Remarks. 

•      Place. 

t 

No. 

1 

S 

Fma. 

No. 

thrown 

Total 
No. 

ii          t3 

1 

o 

§    1            Name. 

taken  to 

Over- 

< ■  s 

s 

s 

5! 

Market 

board. 

1901. 

1 

, 

3L  Same 

June  6. 

14  to 

3.30 

aso    Cod, 

18 

. 

2\  baskets  of  offal 

Place. 

1 

20 

p.m. 

p.m.    Codling,    . . 
1  Haddock,.. 
1  Whiting.   .. 

3 
77 
33 

" 

as    before.    Gur- 
nards and    Com 
Dabs. 

i  Saithe,       .. 

4 

1 

1           1  Hake 

1 

1 

HaUbut,    .. 

3 

1 

Turbot.      . . 

1 

1 

Brill, 

5 

1 

Plaice,       . . 

301 

Lemon  Sole, 

6 

1 

Com.  Dab, . . 

448 

1 

899 

..   1   .. 

1 
1 

32.  Aber- 

1 
June&  ; 

.. 

. 

9.5 

4 

2.5    ,  Cod. 

47 

2  boskets  of  offal, 

deen  Bay. 

p.m.  '  a.m.     Whiting,    .. 

610 

not  enumerated. 

Cmden 

Saithe, 

1 

• 

Quarries. 

' 

Hake, 

Halibut.     .. 
Turbot.      .. 

"2 
1 

*■ 

1 

BrUl, 

5 

) 

Plaice, 

70 

Lemon  Sole, 

3 

; 

' 

Megrim.    . . 

1 

• 

t 

I 

Com.  Dab, . . 

134 

1 

1        ! 

Grey  Skate, 

"b 

__  1 

1 

773 

8     1       .. 

33.  Same 

June  7. 

2.40     7.40 

Cod 

3 

2  baskets  of  offal, 

PUbceu 

a.m.    a.m. 

Haddock,  .. 
Whiting,   .. 
Ling, 
Brill, 

31 
121 

1 

. 

not  enumerated. 

3 

PUuoe 

252 

1 

Lemon  Sole, 

1 

9-4 

0 

8.15 

Com.  Dab. 

346 

1           1 
Jnne  7.     122       96 

758 

1 
..              1              .. 

*   34.  Same 

1.15  1  Cod. 

14 

14 

Place. 

! 

1 

1 

turn  I  p.m.  1  Codling:,    . . 

HaddoSk 

,  Whiting,    .. 
Com.  Gurnard,    . . 
f           1  BriU. 

1 
40 
50 

io 

2 
106 

i52 

3 
146 

50 
152 

10 

j           1 

Black  Sole, 

1 

1 

i 

[ 

Plaice 

92 

92 

1 

Com.  iMO, 

141 

446 

587 

1           i 

Starry  Ray, 

8 

8 

1 

1 

1 

1           1 

June  7.;     .. 

M 

Angler,      ..        .. 
Cod 

2 

2 

1  small  basket  of 

< 

349 

716 

1065 

35.  Aber- 

2.0      7.0 

12 

deen  Bay. 

1 

' 

p.m.    p.m.     Haddock,  .. 

56 

offal,  not  enumer- 

between 

Whiting 

134 

ated. 

Conieston 

Hake 

2 

and  Black 

Brill, 

i 

Vog. 

1 

Plaice,       . . 

423 

. 

Lemon  Sole, 

1 

Flounder,  . . 

4 

Com.  Dab, 

286 

1 

Thomback, 

1 

919 
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Place. 


Date. 


Temperature. 


Depth 

In 
Fms. 


Time  Trawl 
Down. 


FishOaught 


Name. 


No. 
taken  to 
Market. 


Na 
thrown 
Over- 
board. ' 


Remarks. 


Total 
No. 


36.  Same 
Place. 


1901. 
June  7. 


7.46 
p.m. 


11.46    Cod, 

p.m.     Haddock, 
'  WTiiUng, 
I  Plaioe, 
Com.  Dab, 


.   1        10 

78 

.   I      679 

456 

230 

I 


37.  Dog    'June  28. 
Hole,  11 
miles  S.  8.  E., 
off  Aber- 
deen. ■ 


18-0  '  11-4  !     9-0  I 

'        I        ! 


66 


1.82 
p.m. 


2.42 
p.m. 


\.  Lunan 
Bay. 


39.  Same 
Place. 


40.  Aber- 

deen  Bav, 

off  Black 

Dog  and 

Newburgh. 


41.  Same 
Place,  off 
Newburgh 

and 
Colliaton. 


June  28. 


12-4 


Jime28. 


June  29. 


June  20. 


12-8 


lie 


12 J  I  7.20      7.86 
p.m.  I  p.m. 


Cod, 
Codling,    . . 

Hadtiock,  '.'. 
Whitiag,    .. 
Saithe, 
'  Cora.  Gurnard,    . . 
Plaice, 
Lemon  Sole, 
Megrim,     . . 
Lonff  Rough  Dab, 
Angler, 


Haddock,  .. 
Whiting,  .. 
Com.  Qumard, 
Plaice, 
Lemon  Sole, 
Com.  Dab, . . 
Long  Rough  Dab, 


I        ! 


a20      8.50 
p.m.     p.m. 


10-9 


11-8 


6  to  11 


2.26  ,  6.26 
a.m.  I  a.m. 


7.25    11.26 
a.m.    a.m. 


Haddock,  .. 
Plaice,  .. 
Gemmeoufl    Drag- 

onet,     . . 
Flounder,  .. 


Cod, 

Codling,    .. 

Haddock,  . . 

Whiting,    .. 

Hake, 

Com.  Gurnard, 

Plaice, 

ConL  Dab, . . 

Long  Rough  Dab, 

Flotmder, . . 

Angler, 


Cod, 

Codling,    . . 
Haddock,  .. 
Whiting,    .. 
Com.  Gurnard, 
Plaice, 
Com.  Dab, 
Long  Rough  Dab, 
Flounder, . . 
Red  Gurnard, 


1463 


1 

226 

72 

2 

*  1 
27 
12 


349 


19 
1 


20 


34 
86 


863 

98 

1 

1 

163 

78 


1 

1 

174 

33 

i97 
237 


648 


I 


508 


179 
1 


21 
6 
3 


6 

27 


62 


1 
417 
118 

il 
1 

67 
4 


616 


458 
110 
14 

1 
684 
86 


1298 


I  I  basket  offal,  not 
enumerated. 


10 

1 

733 

220 

2 

3 

1 

27 

12 

179 

1 


21 
5 
3 

19 
1 
6 

27 


82 


1  Steam        Trawler 
I      **  Htratheam." 
I  Small   mesh     net 
experiment 


1198 


71 


1 

1 

780 

211 

1 

12 

164 

146 

4 

1 

2 


1 

1 

627 

143 

14 

198 

921 

35 

5 

1 


1946 


Small    meeh     net 
experiment : 
trawl  caught ;  16 
minutes  down. 


34 
35 


1    I 

1    ! 
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1 

Temperature. 

Time  Trawl 
Down. 

Fish  Caught 

Date 

De^th 



Bemarks. 

Plac*. 

i 

*^ 

1 

1 

No.  ' 

Fma 

No. 

thrown 

Total 
No. 

ti 

^ 

1 

"i     1            Name.             iUken  to 

Over- 

j 

< 

s 

s 

X 

Market 

board. 

1 

1901. 

^ 

4t  Smith 

June  29. 

11-3 

11-2 

10-6 

30 

9.40 

1.40 

Cod, 

1 

1 

Bank.  East 

p.m. 

a.m. 

Codling,     .. 
Haddock,  .. 

1 

1 

Edge. 

1 

"4 

5 

WhlUng,    .. 

28 

23 

1 

Hake, 

1 

1 

1 

Com.  Gurnard,    . . 

40 

40 

, 

HaUbut,     .. 

1 

1 

i 

Plaice, 

9 

9 

!                          1         I 

Lemon  Sols, 

7 

1 

8 

Com.  Dab, 

49 

49 

1                   '      ! 

10-3 

3U 

4,0 

ao 

Long  Rough  Dab, 
Codling,    .. 

6 

6 

1         1 
1 

21 

123 

144 

1         1 

43.  Same    June  29.    9*10 

10-0 

3 

2 

6 

I  Place,  West 

a.m. 

a.m. 

Haddock,  ..                   288 

117 

405 

1      Edge. 

1                                    1 

Whiting,    ..                      8 
Saithe,       ..                      2 

19 

27 
2 

1 

Hake 1 

1 

, 

Com.  Gurnard,    . . 

i65 

166 

' 

Turbot,     ..                     1 

1 

\ 

Brill,                    ..   ;          I 

1 

1 

1  Plaice 1        53 

53 

1 

Lemon  Sole,        . .            2 

2 

1 

Com.  Dab, 

"lb 

16 

1                    1 

Thomback.                       2 

3 

5 

' 

11-6 

10-9 

10-4 

81* 

9.6 

1.40 

Angler, 

1 

1 

1 

June  29. 

Cod, 

Codling,    .. 
Haddock,.. 

361 

322 

683 

44.  Same 

1 

1 

Place. 

a.m. 

p.m. 

'3 

8 

238 

87 

325 

1 

Whiting,    .. 
Com.  Gurnard,   . . 

11 

8 

19 

110 

110 

Plaice, 

65 

65 

Lemon  Sole, 

4 

"1 

5 

Com.  Dab, 

8 

8 

Long  Bough  Dab,    j 

1 

1 

Thomback,         ..  !         1 

2 

8 

I 

Pogge,       .. 

1 

1 

( 

320 

221 

541 

,45.  Between 

Julyl. 

12-0 

121 

101 

atoll 

2.0 

6.0 

1 
Cod,                                    5 

5 

t  Burgbead 

a.m. 

a.m. 

Haddock,.. 

51 

'81 

132 

Md 

Whiting,    .. 

38 

38 

Hopem:ui. 

Hake, 

Com.  Gurnard,    . . 

Plaice, 

"2 
61 

99 

90 
61 

1 

Lemon  Sole, 

5 

'2 

7 

( 

1 

Com.  Dab,.. 

3 

40 

43 

I 

1 

Lonsr  Bough  Dab, 

2 

2 

1 

1 

1 

7 

7 

1 

127 

260 

396 

16.  Same 

1     Place. 

Julyl. 

11-3 

11-8 

10-4 

6  to  10 

6.45 
a.m. 

10.45 
a.m. 

Cod, 

Codling.    .. 
Haddock,.. 
Com.  Gurnard,    . . 
Phdce,       . . 
Com.  Dab, 
Thomback, 
Angler 

2 
"2 
'94 
"1 

"1 

1 

122 

*22 

**8 

1 

3 

122 

94 

22 

1 

3 

99 

149 

248 
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NORTH  SEA 

[NVESTIGATIONS— 

TABLE  I. 

Temperature. 

Time  Trawl 
Down. 

Blflh  Caught 

Place. 

Date. 

Depth 
in 

Remarks. 

c5 

1 

1 

No. 

b 

1 

Fms. 

^ 

Name. 

No. 
taken  to 

thrown 
Over- 

Total 
No. 

- 

< 

5 

1 

^ 

33 

Market 

board. 

1901. 

47.  Same 

July  1. 

11-5 

11-4 

10-6 

7  to  12 

11.36 

3.35 

Cod, 

3 

3 

Place. 

a.m. 

p.m. 

Codling.    .. 
Haddock.  . 
Whiting,    .. 

1 
64 

"'2 
91 
28 

3 
145 
23 

;  Hake.        . . 

1 

1 

Com.  Gurnard,    . 

ii9 

119 

Cat-fish,    . . 

2 

2 

BriU, 

1 

1 

Plaice,       .. 

61 

61 

Com.  Dab, . . 

88 

33 

Thomback, 

"3 

3 

Angler, 

"8 

8 

' 

126 

276 

402 

4a  Same 

July  1 

10-7 

110 

10-6 

7  to  15 

4.10 

8.25 

Cod. 

1 

1 

Place. 

p.m. 

p.m. 

Codling,    .. 
Haddock,  . . 
Whiting,    .. 
Com.  Gurnard,    . . 
Red  Gurnard,      . . 
Herring,    . . 
Turbot,      . . 
Plaice,       .. 
Com.  Dab, . . 
Long  Rough  Dab, 
Thomback, 
Angler, 

'87 
6 

.. 

"2 

86 

4 

'5 

1 
151 
20 
49 

1 
1 

"3 

63 

2 

"5 

1 

238 

26 

49 

1 

1 

2 

89 

57 

2 

5 

6 

190 

280 

476 

49.  Same 

Julyl. 

&46 

12.60 

Cod, 

4 

4 

Place. 

•p.m. 

a.m. 

Codling,    .. 

Haddock,  . . 

Whiting,    .. 

Saithe, 

Hake, 

Com.  Gurnard,    . . 

Plaice,       .. 

Lemon  Sole, 

Witch,       .. 

Com.  Dab. . . 

Thomback, 

42 
20 

223 

6 

6 

26 

"3 
70 
82 

1 

1 

86 

3 

112 

62 

1 

1 
SO 
223 
5 
6 
26 

7 

2 

9 

Angler,     . . 

14 

14 

333 

209 

542 

50.  Same 

July  2. 

10-0 

10-8 

10-4 

7  to  10 

1.60 

6.60 

Cod 

3 

3 

Place. 

a.m. 

a.m. 

Codling,    .. 
Haddock,  .. 
Whiting,    .. 
Saithe, 
Hake, 

Herring,    . . 
Com.  Quraard,    . . 
Plaice,       . . 
Witch, 
Com.   Dab, 
Long  Rough  Dab, 
Thomback, 
Pogge,       .. 
Dragonet, . . 
Angler, 
Norway  Pout,     . . 

26 
7 
1 

1 

64 
1 
6 

1 
37 
6 

"2 
60 
7 
2 
163 
4 
1 
1 
1 
2 
1 

1 

63 

18 

1 

1 

2 

60 

71 

3 

160 

4 

1 

1 

1 

2 

1 

109 

278 

887 
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NORTH  SEA  INVESTIGATIONS— TABLE  I. 


Pbcc 


Date. 


Temperature. 


Depth 

in 
Fma. 


Time  Trawl  j 
Down. 


FiHh  Caught. 


Name. 


No. 
taken  to 
Market 


No.  1 
thrown  i 
Over-  I 
board. 


Total 
No. 


Remarks. 


61.  Off 
Dunrobin, 
Donioch 

Firth. 


52.  Same 
Place. 


IflOl. 
July  2. 


U-4 


12-0 


13-6 


10 


9.0 
a.m. 


LO 
p.m. 


July  2. 


53.  Same 
Place. 


10-8 


12-6 


10-0 


12  to 
7 


ao 

p.m. 


7.0 
p.m. 


July  2.  ] 


7.50 
p.m. 


M.  Same 
Place. 


Julys.  I 


&Sk  Same 
Place. 


5A.  Same 
Place. 


Julys. 


Julys. 


10-8 


12-2 


12.30 
a.m. 


10  to 
12 


6.10 
a.m. 


10  to 
12 


10.20 
a.m. 


4.30 
a.m 


9.10 
a.m. 


10.41 
a.m. 


C3od, 

Haddock,  .. 
Com.  Qumard, 
Plaice. 
Thomoack, 
Angler, 
Herring,    . . 
Sprat, 


Cod, 

Haddock,  .. 
Com.  Gurnard, 
Plaice, 
Flounder,  . . 
CoDL  Dab, . . 
Thomback, 


Cod, 

Haddock,  ., 
Whiting,  .. 
Com.  Qumard, 
Plaice,  . . 
Lemon  Sole, 
Flounder, . . 
Com.  Dab, . . 
Grey  Skate, 
Thomback, 
Angler,     . . 


Haddock,  . . 
Whiting,  .. 
Cora.  Gurnard, 
Plaice,  .. 
Cora.  Dab, . . 
Angler, 


Cod, 

Codlhig,    .. 
Haddock,  .. 
Com.  Qumard, 
Herring,    . . 
Sprat, 
PUioe, 
Flounder,  .. 
Com.  Dab, 
Thomback, 
Angler, 


Com.  Gurnard, 
Sprat, 
Plaice, 
ConL  Dab, 


1 

13 


80 
1 


1 
41 


134 


1 
153 


126 
1 
1 
2 

1 
2 


287 


122 
8 


1 
44 


163 
2 

e 

3 


I 


13 
4 

"l 

1 
1 


20 


21 
5 

1 
13 


11 
1 

27 
13 


31 


84 


67 
3 

18 
2 

18 
8 


106 


1 

13 
17 

9 
23 

8 

2 
84 


110 


12 


1 

13 
13 

84 
1 

1 
1 
1 


116 


1 
41 
21 
94 

1 
16 

1 


174 


1 
164 

1 

27 
139 
1 
1 
83 
1 
2 
1 


371 


1 
1 

67 

17 
9 

23 

161 

4 

40 
3 
8 


18 


208 
3 

13 

124 

21 

3 


372 


Small    mesh 
experiment. 
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NORTH  SEA 

INVESTIGATIONS— 

TABLE  I. 

Temperature. 

Time  Trawl 
Down. 

Flah  Caught 

Place 

Date. 

Depth 
in 

Remarka 

t     '     ^ 

t 
i 

. 

No. 

a 

% 

Fms. 

^ 

Name. 

No. 
taken  to 

thrown 
Over- 

Total 
No. 

< 

1 

ro 

Market. 

board. 

1901. 

57.  Same 

Julys. 

6ito 

11.15 

3.30 

C<A, 

1 

Place. 

12 

a.m. 

p.m. 

Haddock,  . . 
Com.  Qumard,    . . 
Sprat, 
Plaice,       . . 

4 

35 
3 

35 

i83 

68 

261 

Flounder, . . 

1 

4 

Com.  Dab, .'. 

2 

12 

14 

I 

1 

Thomback, 

4 

1 

1 

1 

.. 

.. 

5  to 

4.0 

a5 

Angler,      . . 
Cod 

2 

2 

1 

5a  Same 

July  a 

195 

126 

320 

2 

2 

1 
1 

Place. 

12 

p.m. 

p.m. 

Haddock 

22 

22 

i 

Com.  Oumard,    . . 

U 

14 

1 

Plaice 

68 

4 

72 

Com.  Dab 

3 

3 

6 

Thornback, 

1 

1 

59.  Deep 
Hole,  off 

July  4. 

101 

11-4 

9-7 

83  to 

as 

a53 

Angler.     .. 

Cod, 

Codling 

3 

3 

Small    tiiesh     net 

96 

24 

120 

3 

3 

86 

a.m. 

».m. 

2 

1 

3 

experiment 

Kinnaird 

Haddock,  . . 

111 

92 

203 

Head. 

NV-hiting,    .. 
Cat-figh,     . . 
Lemon  Sole, 
Megrinj,     .. 
Witch,       . . 

48 

1 

"2 
25 

66 

"4 

114 

1 

4 

2 

25 

60.  Aber- 

July 4. 

5jto 

0.10 

1.10 

Long  Rough  Dab, 
Cod 

41 

41 

192 

204 

896 

3 

3 

deen  Bay, 

20 

p.m. 

a.m. 

Codling,    .. 

4 

4 

Cruden 

HaddDck,  . . 

239 

695 

834 

Skerries  to 

Whiting 

722 

363 

1085 

the  Black 

Salthe,       . . 

1 

1 

2 

Dog. 

1 

Hake, 

1 

1 

Com.  Gurnard,   .. 

"87 

87 

1 

Plaice, 

'97 

4 

101 

I^mon  Sole, 

6 

1 

6 

Com.  Dab, . . 

209 

713 

922 

Long  Rough  Dab, 
Cuckoo,  or  Sandy 

82 

82 

Ray 

1 

1 

Starry  Ray, 

1 

1 

61.  Same 

July  6. 

12-4 

12-0 

11-9 

8t0 

2.16 

6.30 

Angler, 
Cod, 

6 

6 

1277 

1858 

3135 

4 

4 

Place. 

16 

a.m. 

a.m. 

CodUng.    .. 
Haddock,  . . 

14 

14 

1824 

831 

2655 

Whiting,    .. 
Com.  Gurnard,    . . 
Herring,    . . 
Sprat, 
BriU, 

Plaice,       .. 
Flounder,  . . 
Com.  Dab, 
Long  Rough  Dab, 
Orey  Skate, 
Thomback, 
Angler,     . . 

47 

1 
307 

672 

34 
63 

88 
1 

24 

1 

1030 

10 
2 
1 
8 

81 

63 

88 

1 

1 

331 

1 

1602 

10 

2 

1 

8 

2766 

2107 

4562 
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NORTH  SEA  INVESTIGATIONS— TABLE  I. 


Temperature. 

■Rme  Trawl 
Down. 

Fish  Ceught. 

1 

Date. 

Depth 
in 

Remarks. 

>     Pbce. 

1     d 

1 

•8 

No. 

1 

< 

1 

Fms. 

1 

Name. 

Na 
Ukento 
Market 

thrown 
Over- 
board- 

Total 
No. 

1901. 

1 

" 

1 

'  02.  Aber- 

Julys. 

..     1     .. 

10 

11.40 

12.20 

Cod, 
Codling,    . . 

2 

.. 

2 

Small    mesh     net 

.  dten  Bay, 

a.m. 

pni. 

6 

6 

experiment 

off 

1 

Haddock 

io 

3 

13 

Coffieston. 

1 

Whiting,    .. 

1 

11 

12 

1 

Com.  Gurnard,    . . 

12 

12 

i 

BriU, 

1 

1 

i 

Plaice 

19 

19 

Com.  Dab, . . 

18 

i58 

176 

1 

Or^  Skate, 

4 

4 

1            1 

.     ' 

1 

Angler,     . . 

4 

4 

1 

51 

198 

249 

63.  Same 

Julys. 

8lol2 

t 
1 

1.6        5.5 

Cod, 

1 

1 

1 

Phce. 

p.m.     p.m.  1  CJodling,    . . 

4 

4 

;  *        '  Haddock,  . . 

2i44 

2125 

4269 

1  Whiting,    .. 

129 

40 

169 

' 

1 

Hake, 

1 

1 

' 

1 

Com.  Gurnard,    . . 

ie 

16 

( 

1 

Herring,    .. 

10 

10 

1 

Turbot 

"2 

2 

1 

' 

Brill, 

2 

.. 

2 

1 

Plaice.       .. 

322 

"4 

326 

1 

' 

Lemon  Sole, 

2 

1 

3 

1 

1 

1 

Flounder,  . . 

1 

1 

1 

Com.  Dab, . . 

i32 

884 

1016 

1 

1 

Grey  Skate, 

4 

4 

1 

1 

1 

Tbomback, 

2 

2 

Sandy  Ray, 

1 

1 

1 

1 

Angler, 

2 

2 

; 

2786 

3094 

5829 

• 
54.  Doc 

July  sa 

16-8 

14-8 

13*0 

02 

1.30 

2.36 

Cod 

5 

5 

Steam        Trawler 

Hole,  11 

p.m.  !  p.m. 

Codling 

29 

'i7 

46 

"Strathclyde." 

miles  S.E. 

1 

Haddock,  '.'. 

7 

7 

Small    mesh     net 

t>J&|-8. 

188 

i39 

327 

experiment. 

bom 

1 

Whiting,   .. 

18 

17 

35 

Aberdeen. 

1 

i 

1 

Saithe 

Com.  Gurnard,    . . 
Lemon  Sole, 
Megrim,    . . 
Grey  Skate, 
Starry  Bay, 
Angler,     . . 

1 

83 
10 
2 

1 

**8 
3 

*  5 

1 
8 
86 
10 
2 
1 
5 

344 

189 

533 

1 

1 
1 
1  sa  Aber- 

July  SO. 

12-2 

12-8 

13-4 

6  to  10 

7-15 

11.26 

Cod.          .,        ., 
Codling 

1 

1 

dew  Bay, 

p.m. 

p.ni. 

'22 

22 

of  New. 

Haddock,.. 

684 

309 

998 

!    bargb. 

Whiting,   ..        .. 
Com.  Gurnard,   .. 

42 
25 

266 

42 
291 

Turbot,      . . 

4 

, . 

4 

BriU, 

2 

2 

Plaice, 

606 

65 

751 

Lemon  Sole, 

7 

15 

22 

1 

Flounder, . . 

1 

1 

Com.  Dab, . . 

239 

4480 

4719 

1 

' 

Long  Rough  Dab, 

35 

35 

Thomback, 

"4 

1 

5 

i 

1 

Sand^eel,   .. 

3 

3 

Angler,      . . 

33 

33 

1 

1704 

5220 

6924 
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NORTH  SEA  INVESTIGATIONS-TABLE  I. 


Temperature. 

Time  Trawl 
Down. 

Fiah  Caught. 

Place. 

Date. 

Depth 
in 

i  1  3 

Remark& 

1 

•g 

No. 

a 

Fma 

Name. 

Na 
taken  to 

thrown 
Over- 

Total 
No. 

^ 

1 

a 

^    '  a 

1 

Market 

board. 

1 
1 

1901. 

1 

1 

adOopoeite 

July  81. 

14-6 

13-4 

14  1 

11  to 

1L52  1  12.37  1  Codling,    . . 

2 

16 

18 

Small    mesh      net 

13 

a.m.  '  p.m.  i  Haddock,  .. 

94 

20 

114 

experiment 

1  WTiiting,    .. 

59 

132 

191 

I  Com.  Gurnard,    . . 

8 

17 

25 

!  Plaice 

49 

1 

50 

1 

Lemon  Sole, 

4 

4 

Com.  Dab, . . 

75 

70 

145 

Long  Rough  Dab, 
Angler,     . . 

8 

8 

- 

1 

1 

291 

285 

556 

67.  Same 

July  31. 

8  to  12 

21) 

1 
1 
!  6.10 

Codlintr 

2 

41 

43 

Place. 

1            i 
1            1 

p.ra.  \  p.m. 

Haddock,  . . 
Whiting,   .. 

683 
238 

81 
193 

764 
431 

1 

Hake, 

1 

1 

' 

Com.  Gurnard, 

13 

i63 

116 

Herring,    . . 

1 

1 

BriU, 

1 

1 

•Turbot,      . . 

3 

3 

Plaice,       .. 

468 

'*9 

477 

1 

Lemon  Sole, 

11 

5 

16 

i 

Flounder,  . . 

2 

2 

1 

Com.  Dab, 

338 

5378 

5716 

Lonff  Bough  Dab, 

4 

4 

1 

6 

6 

1758 

6823 

7681 

68.  Burg. 

Aug.  2.1 

14 

14-7 

11-4 

5ito 

5.15 

a  15 

Codling 

1 

1 

head  Bay, 

15 

a.m. 

a.m. 

Haddock,  . . 

143 

144 

287 

Moray 

Whiting,    .. 

19 

17 

36 

Firth- 

Corn.  Gurnard, 

235 

235 

Red  Gurnard, 

1 

1 

; 

Brill, 

1 

1 

1 

Plaice, 

165 

"l 

166 

1 

Lemon  Sole, 

3 

7 

10 

1         '         ! 

! 

Witch,       .. 

2 

2 

1 

Com.  Dab, 

65 

386 

461 

1 

Long  Rough  Dab 

32 

32 

!        ! 

Thomback, 

26 

26 

Solenette, . . 

"l 

1 

1            ' 

I           1 

Angler, 

19 

19 

421 

846 

1267 

69.  Same 

Aug.  2. 

1            1 
1 

..     1     ..     '  6  to 

8.45 

12.20 

Cod, 

1 

1 

Place. 

i                25 

1      ! 

a.nL  1  p.  in. 

1 
1 

Codling,    .. 
Haddock,  .. 
Whiting,    .. 
Saithe,       . . 
Hake, 
Com.  Gurnard, 

44 

1 

"2 
69 
6 
2 

i82 

2 
103 
11 
2 
1 
182 

! 

Brill, 

4     1 

4 

1 

Plaice,       .. 

157    1 

23 

180 

Lemon  Sole, 

2 

2 

Witch,       .. 

"2 

2 

Com.  Dab, 

32 

296 

328 

Long  Rough  Dab 

10 

10 

Thomback, 

*ii 

1 

12 

Angler, 

9 

9 

257 

592 

849 
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NORTH  SEA  INVESTIGATIONS— TABLE  I. 


Temperature. 

Thne  Trawl 

Fl»h  Caught 

Date. 

Depth 
in 

Remarks. 

Place. 

gt 

i 

•s 

Na 

§ 

Fms. 

No. 

Total 
No. 

»: 

5            -S 

o 

1 

Name. 

taken  to 

Over- 

< 

5      (S 

i 

s 

Market. 

board. 

1901. 

1 

1   7a  Same 

Augr.  2. 

14-ft  :    14.6 

15-5 

5  to  2.^ 

1.0 

4.15 

Cod,                    ..  '         2 

Codling,    .. 

Haddock,  . .                    124 

2 

Net  split 

'      nnre 

i 

(  p.m. 

p.m. 

1 

1 

1 

1 

181 

305 

1 

1           ] 

i 

Whiting,    ..        ..  '        40 

17 

57 

1 

Hake ,        13 

13 

Com.  Gurnard,    . . 

28 

23 

Plaice, 

25 

2 

27 

Witch, 

11 

1 

12 

Com.  Dab,.. 

117 

117 

1   71.  Same 

Augr.  2. 

5.0 

a  10 

Lon^  Rough  Dab, 
Angler 

Cod.          ..        .. 

Codling 

Haddock... 

3 
3 

3 
3 

215 

348 

563 

5 

5 

Place. 

p.m. 

p.m. 

**8 

3 

1 

*74 

131 

205 

Whiting 

7 

13 

20 

Hake, 

2 

2 

1 

Com.  Gurnard,    . . 

261 

201 

, 

Red  Gurnard,      . . 

4 

4 

Plaice, 

i42 

11 

163 

Lemon  Sole, 

3 

8 

11 

Con>.Dab,,. 

41 

534 

575 

1 

Long  Rough  Dab, 

3 

3 

' 

Thomback, 

ie 

16 

Sandy  Ray, 

,. 

"1 

1 

Grey  Skate, 

1 

1 

• 

Solenette, . . 

1 

1 

72.  Sam« 

Aug.  3. 

1 

12.65 

4.0 

Angler, 
Codling,    .. 

"2 

12 

14 

292 

923 

1216 

6 

6 

Place. 

a»ra. 

a.m. 

Haddock,  . . 
Whiting,    .. 

ie 

6 

59 
19 

76 
26 

Coin.  Gurnard,    . . 

255 

266 

Red  Gurnard,      . . 

1 

1 

Cat-flBh,     . . 

"1 

.. 

1 

BriU, 

1 

1 

' 

Plaice,       .. 

263 

is 

276 

■ 

I^emon  Sole, 

5 

6 

11 

Com.  Dab,.. 

98 

881 

979 

' 

1 

Long  Rough  Dab, 

2 

2 

Thomback, 

"22 

4 

26 

1 

Solenette, . . 

1 

1 

73.  Off 

Aug.  3. 

14-9 

laio 

1.15 

Angler,      . . 

Cod, 
Codling,    .. 

20 

20 

13-7 

1 

412 

1267 

1679 

121 

5  to  11 

5 

5 

Danrobin, 

1 

a.  in. 

p.m. 

1 

1 

2 

DDnH>ch 

1 

Haddock,  . . 

7 

7 

Firth. 

Com.  Gurnard,    . . 

61 

61 

Plaice,       .. 

780 

1197 

1977 

' 

Flounder 

24 

24 

Com.  Dab,.. 

23 

461 

484 

1 

1 

Solenette, . . 

2 

2 

74.  8ame 

Aug.  a 

9.45 

1.0 

Thomback, 

Cod, 
Codling,    .. 

"8 

2 

10 

1 

824 

1748 

2672 

3 

3 

;      Place. 

p.m. 

a.m. 

1 

1 

i 

Haddock,  . . 

"1 

2 

8 

1 

1 

Whiting,   .. 

1 

1 

i 

Cora.  Gurnard,    . . 

41 

41 

Plaice,       .. 

843 

229 

572 

1 

1 

Flounder, . . 

19 

19 

. 

1 

Com.  Dab, . . 

"3 

259 

262 

,           I 

Thomback, 

1 

1 

1 

1 

Starry  Ray, 

"4 

4 

) 

1 

Angler,      . . 

2 

2 

1 

855 

654 

909 
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NORTH  SEA  INVESTIGATIONS— TABLE  I. 


1 

Temperature. 

Time  Trawl 
Down. 

Fish  Caught 

Place. 

Date. 

Depth 
in 

Remarks. 

cJ 

1 

1 

No. 

*i 

1 

Fmu. 

i 

Name. 

No. 
taken  to 

thrown 
Over- 

ToUl 
Na 

•^ 

5 

1 

5 

Market 

board. 

190L 

75.  Same 

Aug.  5. 

5to 

2.86 

6.45 

Cod, 

Codling 

6 

6 

Place. 

11 

a.m. 

a.m. 

**2 

2 

Haddock,  . . 

6 

1 

7 

' 

1           1 

Com.  Gurnard.    . . 

121 

121 

'           1 

'  Plaice.       .. 

811 

638 

1349 

\           1 

Lemon  Sole, 

1 

1 

1 

1 

Flounder,  . . 

1 

35 

35 

1 

I 

Com.  Dab, . . 

24 

862 

886 

1 

Solenette, . . 

8 

3 

1 

Thomback, 

4 

2 

6 

Angler.      ..        .. 

4 

4 

861 

1660 

2420 

76w  Same 

Aug.  5. 

12-2 

13-2 

13-8 

6.16 

7-6 

Haddock 

1 

1 

Small   mesh      net 

Place. 

a.m. 

a.m. 

Com.  Gurnard,    . . 
Plaice,       . . 
Flounder, . . 
Com.  Dab,.. 
Thomback, 
'Angler,      . . 

68 

"2 

1 

io 

19 

7 

81 

1 
1 

19 

87 
7 

33 
2 

1 

experiment 

72 

78 

150 

77.  Same 

Aug.  5. 

'* 

12.80 

a40 

Cod,          ..        .. 
Codling,    .. 
Haddock 

1 

1 

Place. 

p.m. 

p.m. 

*2 

2 

"2 

2 

Com.  Gurnard,   . . 

96 

96 

Plaice,       .. 

1880 

1021 

2861 

Flounder, . . 

21 

21 

Com.  Dab,.. 

66 

817 

883 

Tbornback, 

11 

1 

12 

Angler, 

1 

1 

1410 

1469 

2869 

7a  Same 

Aug.  a 

11.55 

as 

Codling 

1 

1 

Place. 

p.m. 

a.m. 

Haddock,.. 

Whiting 

Com-  Qumard,    . . 
Plaice,       . . 
Lemon  Sole, 
Flounder, . . 
Com.  Dab,.. 
Solenette... 
Thomback, 

"2 

659 

1 

62 

1 

1 
123 
669 

2 

27 

814 

1 

3 

1 

123 

1328 

3 

27 

866 

1 

1 

1 

"'7 

4 

11 

Angler,      .. 

6 

6 

721 

1649 

2370 

79.  Same 

Aug.  6. 

11-9 

12-8 

12-1 

„       3.50 

7.5 

Cod 

2 

2 

I 

Place, 

1 

1  a.m. 

i 

! 

1 

a.m. 

Haddock , 

Com.  Gurnard,   . .  1 
Plaice,       .. 
Flounder,  . . 
Com.  Dab, . . 
Solenette,.. 
Thomback, 
Angler,      . . 
Dragonet, . . 

1 
706 
50 
"'5 

"1 
139 
868 
27 
456 
1 

*  1 

1 

2 
139 
1073 

27 
505 

1 
6 

1 
1 

J 

i 

! 

768 

998 

1766 
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NORTH  SEA  INVESTIGATIONS— TABLE 

I. 

Temperature. 

Time  Trawl 
Down. 

Flab  Caught 

' 

Date. 

Depth 
in 

Phce. 

r. 
rface. 

•M 

1 

No. 

1          Remarks. 

FmsL 

i, 

No. 
Name.             taken  to 

thrown 
Over- 

ToUl 

No.     ! 

<         % 

s 

^ 

Market 

board. 

1 

1901.    1 

1 

m.  Sune     Aug.  G.  J       .     i     . . 

5  toll 

7.46     ia66 

Cod 3 

3  : 

Pl*». 

1 

a.ra.     a,m. 

Haddock,  . .                       2 
Com.  Gurnard 

102 

2 
102  1 

Plaice,                           4«2 

327 

809    ! 

1 

!  Flounder. 

17 

17     1 

Com.  Dab 24 

301 

326     1                                      1 

, 

Angler, 

8 

^ 

611 

760 

1261 

1  SLSame 

AQff.  6. 

t 

11.10 

2.20 

Com.  Gurnard,    . . 

68 

68 

1 

Fhce 

a.m. 

p.m. 

Plaice, 

743 

642 

1285 

, 

Flounder, . . 

17 

17 

Com.  Dab, . . 

82 

220 

262 

1 

' 

Thomback. 

9 

9 

Angler,      .. 

1 

"'4 

4 

784 

841 

1626 

81  Dog 

Aue.21. 

15-6  '   13-3 

68 

! 

2.10  '  8w83 

Cod 

1 

1 

S.T."8tarofnope." 

Hole,»boat 

pm.  ,  p.m. 

Codling,    . . 

22 

■47 

69 

Small  -  mesh      net 

10  miles  off 
Aberdeen. 

;  HatWock,  W         ! !  '      664 

12 

2 

666 

experiment 

WTiiting,    ..                     61 

7 

58 

Hake, 

1 

1 

Cat-fleh,    . . 

1 

1 

Com.  Gurnard,    . . 

is 

13 

Plaioe,       . . 

**1 

1 

' 

' 

Lemon  Sole, 

87 

"8 

96 

Com.  Dab,.. 

^^ 

131 

131 

* 

Long  Rough  Dab, 

104 

104 

Megrim,     .. 

"8 

8 

Grey  Skate, 

1 

1 

1 

Starry  Ray, 

6 

6 

1 
1 

1 

Angler,      . . 

•• 

"1 

1 

'            1 

786 

823 

1058 

1 

1  S3.  Aber- 

Sept  4. 

11-4 

12-4 

66 

8to0 

a  16 

0.4S 

Codling 

14 

14 

ST.  "Ocean King." 

.  de«i  Bay, 

am. 

a.m.  ,  Haddock,  .. 

3669 

51 

3720 

offOoUnton. 

Whiting,    .. 

110 

93 

203 

1 

>  Com.  Qumard,    . . 

38 

88 

1 

1  Flounder 

"o 

9 

Com.  Dab, . . 

219 

1142 

13C1 

' 

PUice,       . . 

420 

36 

466 

1 

Turbot,      . . 

4 

4 

' 

Brill 

1 

1 

Lemon  Sole, 

3 

"1 

4 

i 

Angler 

3 

3 

1 

Thomback  Ray, . . 

2 

2 

' 

' 

4436 

1880 

6816 

81  Aber. 

Sept  4. 

• 

10 

12.12 

12.46 

CodUng,    .. 

.. 

23 

23 

Small  •  mesh      net 

<»«»B»y.  . 

p.m. 

p.m. 

Haddock,  . .         . .  1      493 

67 

660 

of  New- 

Whiting 1 

12 

13 

burjrb.                    1 

Com.  Gurnard,    .     ' 

6 

^                                          1 

1                                  1 

Plaioe,       ..        .            40 

2 

42 

Flounder, . .          .1         1 

1     ' 

1 
1 

Com.  Dab, . .        . .  1         1 

243 

244 

1 

Lemon  Sole,        . .  1         1 

1 

1 

1 

Angler 

., 

1 

1 

637 

344 

881 

* 
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NORTH  SEA  INVESTIGATIONS— TABLE  I. 


Place. 


Date. 


Temperature. 


Depth 

in 
Fms. 


Time  Trawl 
Down. 


Fish  Caught 


Name. 


No. 
taken  to 
Market. 


Na 
thrown 
Over- 
board 


Total 
Na 


Bemarka 


85.  Aber- 

deen  Bay. 

off  Belhelvie 


1901. 
Sept  4. 


I  to  10    1.28 
p.m. 


86.  Spey 

Bay.  Moray 

Pirth. 


Sept  6. 


7to9 


87.Burg'head 
Bay. 


Septa 


7* 


88.  Dornoch 

Firth,  off 

Dunrobin 

Castle. 


Sept  6. 


10 


S9.  Same 
Place. 


OO.Burghead 
Bay. 


Septa 


6tol0 


Sept  7. 


2.10 
p.m. 


ia65 
a.m. 


11.55 
a.m. 


2.5 
p.m. 


as 

p.m. 


6.5 
p.m. 


9.5 
p.m. 


9.55 
p.m. 


6.15 
a.m. 


2.10 
a.m. 


iai6 
a,m. 


Codling,  . . 
Haddock,  . . 
Whiting,  .. 
Com.  Oumard, 
Com.  Dab, . . 
Plaice, 
Turbot,  . . 
I^mon  Sde, 
Starry  Ray, 


Codling, 
Haddock, 
Lythe, 
Plaice, 
Com.  Dab, . 
Com.  Oumard, 


Haddock, 
Whiting, 
Plaice, 
ConL  Dab, 
Turbot, 
CouL  Oumard, 
Angler, 
Thombaok  Ray, 


Haddock,  . 
Plaioe, 


Haddock,  . 

Plaioe, 

BriU, 


Cod, 

Codling,  . . 
Haddock,  . . 
Whiting,  .. 
Plaice.  . . 
Com.  Dab, . . 
BriU, 

Com.  Oumard, 
Thomback  Ray, 


1032 


575 
148 

1 
3 


1769 


4 

16 
6 
10 
18 


54 


9 

1 

44 

38 
1 


4 

57 


2 

128 

2 


132 


147 

88 

1 

"2 


663 


26 
54 
36 
35 
731 
7 


298 


298 


117 

"2 

1 
1 


14 

i4 

2i9 

97 


844 


26 

1086 

36 

35 

1306 

155 

1 

3 

1 


2649 


4 

16 
6 
10 
18 


852 


9 

1 

44 

155 

1 
2 
1 

1 


4 

57 


61 


132 


2 
14 
423 
14 
147 
307 
1 


1007 


Small  •  mesh 
experiment. 


Net  damaged. 


Small  -  mesh  net 
experiment 

A  l}-inch  cod  end 
was  used  on  the 
Otter  Trawl. 
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Ftooe. 

Date. 

Depth 
in 

Time  Trawl 
Down. 

Fish  Caught 

Remark!. 

6 

1 

1 

Na 

1 

Fms. 

1 

Name. 

No. 
taken  to 

thrown 
Over- 

Total 
No. 

^ 

s 

1 

a 

Market 

board. 

1901. 

91.Biirgliead 

7 

10.20 

4.20 

Oodltog,    .. 

1 

20 

21 

^T^ 

a.  in. 

p.ni. 

Haddock,.. 
Plaice,       ..        .. 
Com.  Dab, . . 

182 
267 

**1 

182 
258 

100 

228 

837 

Solenette, . . 

1 

1 

Oom.  Gurnard,   . . 

118 

118 

Thomhack, 

'*2 

2 

91  Same 

Sept  7. 

mcs 

4.45 

&8 

Angler 

"4 

4 

601 

872 

878 

Place. 

p.m. 

p.m. 

Oodiing, 
Haddock, 
Whiting, 
Plaice, 

10 
64 
i28 

"3 
2 

4 
6 

10 
8 

66 

4 

184 

Oom.  Dab, 

09 

207 

276 

BriU, 

1 

1 

Lemon  Sole, 

5 

6 

Com.  Gurnard,     . 

ii4 

114 

93.  Same 

Septa 

6to8 

&.0 

as 

Angler, 

6 

5 

277 

841 

618 

Place. 

a.m. 

a.ni. 

Oodiing,    '.'. 

Haddock,  . . 

Whiting,   . 

Plaice,       .. 

Com.  Dab, . . 

Brill, 

Com.  Gurnard,   . . 

1 

23 

191 

100 

1 

117 

4 

398 

ioo 

1 
117 
23 

4 
191 
498 

1 
100 

M.   Swne 

Sept  9. 

6to 

9.80 

L80 

Thomback  Ray, . . 
Haddock... 

*  4 

4 

820 

619 

989 

8 

4 

7 

Place. 

8 

a.m. 

pm. 

Ood, 

Whiting 

1 

"7 

1 

7 

Plaice 

276 

17 

293 

Com.  Dab,.. 

210 

876 

585 

Lemon  Sole, 

1 

1 

Torbot,     . . 

1 

1 

BriU, 

6 

6 

Com.  Gurnard,    . . 

186 

186 

Angler,      .. 

3 

8 

9S.  Same 

1 
Septa 

2.0 

6.0 

Grey  Skate, 
Oodiing,    .. 

"2 

2 

• 

600 

642 

1042 

2 

2 

Place. 

p.m. 

p.m. 

Haddock,  . . 
Whiting,   .. 
Plaice,       .. 
Com.  Dab, 

87 
63 

"3 
5 

87 

3 

68 

13 

77 

90 

0&  Aber- 

8«nLia 

7to 

aso 

10.66 

Cora.  Gurnard,    . . 
Oodiing,    . . 

16 

15 

Small -mesh      net 

113 

102 

216 

4 

4 

deen  Bay,   ' 

9 

a.m. 

a.m. 

Haddock 

i33 

160 

293 

experiment,  with 
l]-inch  cod  end. 

off 

Whiting,    .. 

26 

26 

Ncvburgh. 

Plaice,       .. 
Com.I)ab. 
Lemon  Sole, 

62 
87 

8 
8 

70 
40 

7 

7 

289 

201 

440 
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Temperature. 

Time  Trawl 
Down. 

FlshOaught 

Plaoe. 

Date. 

Depth 
in 

Remarks. 

1 

1 

1 

Na 

i_ 

Fm8. 

^ 

Name. 

No. 
taken  to 

thrown 
Over- 

Total 
Na 

& 

s 

^ 

S 

Market 

board. 

1901. 

1 

97.  Aberdeen 

Septia 

Oto 

4.0 

as 

Ood, 
Codling,    . 

4 

4 

Bay,  off 

9 

p.m. 

p.m. 

9 

"5 

14 

1 

Newburgh. 

Haddock,.. 
Whiting.    .. 

Com.  Dab,!! 
Lemon  Sole, 

2108 
118 
105 
80 

'i9 

'58 

2108 
187 
105 
138 

1 

9 

3 

12 

Com.  Gurnard,    . . 

12 

12 

, 

Grey  Skat«, 

"l 

1 

2434 

97 

2531 

98.   Dog 
Hole,  m 

Nov.  6. 

10-4 

111 

111 

70 

2.15 

3.50 

Codling,    .. 

25 

25 

8.  T.  "Lo<;hRj'an." 

1 

p.m. 

p.m. 

Haddock,  . 

212 

'43 

255 

Small  •  mesh     net  < 

miles  8.  E. 

1 

WTiiting.   .. 

,, 

50 

50 

experiment 

from 

' 

, 

Com.  Gurnard,    . 

35 

35 

GiPdlenesB. 

1 

Turbot,      . . 
Plaice,       . . 

"2 

1 

2 

1 

Lemon  Sole, 

42 

.. 

42 

1 

l^T  :: 

18 
22 

•• 

18 
22 

ConuDab,.. 

22 

22 

1 

Long  Rough  Dab, 

52 

52 

1 

Grey  Skate, 

**4 

4 

8 

1 

1 

Starry  Ray, 

7 

7 

Angler 

5 

5 

348 

196 

544 

99.   Aber- 

Nov.  5. 

7  to 

6.0 

10.10 

Ood, 

CodUng,    .. 
Haddock,.. 

1 

1 

i 
1 

deen  Bay, 

20 

p.m. 

p.m. 

84 

"5 

39 

off 

878 

42 

920 

1 

Newburgh. 

1 

! 

1 

t 

WhiUng,    .. 
Oom.  Gurnard,    . . 
Turbot,     . . 
Plaice,       . . 
Lemon  Sole, 
Oom.  Dab, . . 
Long  Rough  Dab, 
Solenette... 
Thornback, 
Spotted  Ray,       .. 
Starry  Ray, 
Pugge, 

377 
44 

1 
345 

1 
405 

85 
27 

29 

4 

1339 

57 

1 
1 
1 
8 
5 
1 
8 

462 

71 

1 

874 

b 

1744 

57 

1 

1 

1 

8 

5 

1 

8 

1 

1 
I 

\ 

1 
1 

2086 

1613 

8699 

100.  Same 

Nov.  a 

8  to 

2.65 

a55 

Codling,    ..        .. 

14 

14 

Place. 

1 

13 

am. 

a.m. 

Haddock,  . 

Whiting 

Com.  Gurnard,    . . 
Turbot,      . . 

Plaice 

Oom.  Dab,.. 
Long  Rough  Dab, 
Thornback, 
StaJTj'  Ray, 

Angler, 

1863 

550 

3 

2 

44 

173 

h 

108 
11 

1 

565 

12 

1 
11 
5 
2 

1934 

658 

14 

2 

45 

738 

12 

1 

11 

5 

2 

2649 

787 

8486 

1 

Digitized  by 


Google 


oj  the  Fishery  Boa/rd  for  Scotland, 
NORTH  SEA  INVESTIGATIONS -TABLE  I. 


163 


Temperature. 

Time  Trawl 
Down. 

Fish  Caught 

Di^ 

Depth 
in 

FWM. 

Remark!. 

Fboe. 

1 

1 

7 

1" 

Name. 

Na 
taken  to 

No. 
thrown 
Over- 

Total 
No. 

i 

& 

1 

s 

» 

Market. 

board. 

1901. 

,  lOL  Aber- 

KoT.6. 

7to 

8.0 

12.20 

GodUng,    . 
Haddock,. 

11 

13 

24 

1  becD  Bay, 

10 

a.m. 

p.m. 

264 

59 

818 

off 

Whiting 

661 

661 

iKewborgh. 

1 

1 

1 
1 
1 

Com.  Gurnard,    . . 
Turbot,     . 
BriU. 
Plaice, 
Flounder,  . . 

Com.  Dab 

Long  Rough  Dab, 
Thomback, 

is 

1 

3 

1712 

97 

566 

20 

ioo 

423 
6 

33 
1 
3 

1818 

97 

969 

6 

1 

1 

1 

Not.  6. 

11-2 

10-0 

10-4 

6  to 

1.0 

1.36 

Starry  Ray, 
Haddock,    . 

16 

le 

Small  •  mesh    net 

. 

2867 

1805 

8962 

t  102.  Same 

2 

2 

'     Ptooe. 

13 

p.m. 

p.m. 

Plaice,       . . 

789 

789 

experiment 

1 

Nov.  a 

6to7 

2.45 

6.46 

Flounder,  . . 
Codling,     .. 

12 

12 

1 

l08.BtweeD 

808 

803 

1 

34 

9 

48 

i 

Coartmid 
mndlUck 

p.m. 

pim. 

Whiting,     . 
Haddock,  . . 

37 
348 

144 
183 

181 
526 

Dor. 

Com.  Gurnard,    . . 

8 

7 

15 

Turbot,      . . 

11 

11 

Plaice,       . . 

1264 

i26 

1880 

Lemon  Sole, 

1 

1 

Flounder,  . . 

88 

83 

Com.  Dab, . . 

809 

663 

1362 

Nov.  8. 

23  to 

1.0 

8.0 

Pogge,       .. 

Cod, 

Oodliog.    . . 
Haddock,  . . 

1 

1 

2529 

1024 

3653 

1 

10*.  Off 

5 

5 

Lytetor, 
Oaithnew. 

ai 

a.m. 

a.m. 

111 
60 

"3 
115 

114 
176 

f 

Whiting,    .. 

242 

63 

805 

Braesie 

54 

64 

1 

Com.  Gurnard,   . . 

12 

194 

206 

1 

1 

Bed  Gurnard,     . . 
Brill. 

Plaice,       .. 
Lemon  Sole, 
Com.  Dab,.. 
Long  Bough  Dab, 
Solenette, . 
Sandy  Bay, 

"2 
12 
84 

7 

7 

96 
685 

57 
3 
1 

7 
2 

12 

179 

092 

67 

3 

1 

1 
I 
j 

' 

Grey  Skate, 

"7 

7 

1 

Starry  Bay, 
Thomback, 

12 

12 

1 

1                  1 

28 

28 

1                  1 

Angler, 

36 

36 

1 

Pogge, 

15 

15 

Dragonet, . . 

7 

7 

' 

Conger  Eel, 

4 

4 

I 

Nov.  a 

10-2 

10-8 

10-2 

26 

9.10 

iai5 

Norway  Pout,     . . 

1 

1 

1 

646 

1876 

1922 

1105.  Smith 

;     Bink. 

a.m. 

a.m. 

Cod, 

Codling 

6 

G 

Small  •  meBh    net  , 

15 

16 

experiment 

1 

Haddock,.. 

6 

6 

Com.  Gurnard,   . . 

"37 

37 

1 

Plaice,       . . 

is 

13 

Lemon  Sole, 

20 

20 

' 

Com.  Dab, . . 

34 

17 

51 

Starry  Ray, 

1 

1 

Angler, 

1 

1 

94 

66 

160 

1 
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NORTH  SEA  INVESTIGATIONS-STABLE 

I. 

Temperature. 

Time  Trawl 
Down. 

Fish  Caught 

PUoe. 

Date. 

Depth 
in 

Remarira. 

1 

1 

IS 

No. 

< 

Fm& 

1 

Name. 

No. 
taken  to 
Market 

thrown 
Over- 
board. 

Total 
Na 

1901. 

106.  Off 

Nov.  a 

7  to 

a  10 

7.20 

Cod, 
Codling,    . 

4 

4 

Golspie, 

10 

p.m. 

p.m. 

18 

'22 

40 

Dornoch 

Haddock,  . 

2 

2 

Firth. 

i 

1 

Whiting,   .. 

Hake, 

Com.  Gurnard,    . . 

Brill, 

Plaice, 

Lemon  Sole, 

Megrim,    . . 

Com.  Dab, . . 

Solenette 

Grey  Skate, 
Thornback, 

Angler 

Pogge, 
Dragonet, . . 

8 

1 

53 

9 

2650 

9 

1 

494 

'i7 

66 

29 

271 
4 

1407 
2 
3 

"3 

8 
2 

74 
1 

82 

9 

2921 

13 

1 

1901 

2 

3 

17 
3 
8 
2 

1 

1 

3266 

1817 

6083 

1 

107.  Same 

Nov.  9. 

10-2 

10-0 

101 

7  to 

5.46 

9.60 

Codling,    . . 

9 

7 

16 

! 

Place. 

10 

a.m. 

a.m. 

Haddock,  . . 
Whiting,   .. 
Com.  Gurnard,   . . 
Herring,    . . 
Plaice.       .. 
Lemon  Sole, 
Com.  Dab, 
Grey  Skate, 
Thornback, 
Angler.      . . 
Pogge, 

1 
2 

26i9 
35 

428 

"18 

"is 

11 
1 

'i4 
1371 

8 

"0 

1 

1 
16 
11 

1 

2019 

49 

1799 

8 
18 

6 

1 

1 
1 

2612 

1432 

8944 

108.  Same 

Nov.  9. 

9  to 

law 

&0 

Cod, 

1 

1 

Place. 

18 

a.m. 

p.m. 

Codling,    . 
Haddock, 

45 
17 

1 

46 
17 

Whiting 

20 

"1 

21 

Com.  Gurnard,    . 

27 

27 

Herring,    . 

"l 

1 

HaWbut,    .. 

"l 

1 

BriU, 

6 

6 

Plaice, 

2126 

2126 

Black  Sole, 

1 

1 

Lemon  Sole, 

12 

12 

Megrim,    . . 

1 

1 

Com.  Dab, 

260 

696 

856 

Grey  Skate, 

4 

4 

Angler, 

'"2 

2 

2621 

601 

8122 

109.  Same 

Nov.  9. 

3.80 

7.16 

Cod, 

Codling,    .. 
Haddock,  .. 

16 

15 

Place,  off 

p.m. 

p.m. 

22 

'*6 

27 

Dunrobin 

31 

31 

OasUe. 

WhiUBg,    .. 
Com.  Gurnard,   . . 
Brill, 

Plaice,       . 
Lemon  Sole, 
Com.  Dab, . . 
Grey  Skate, 
Thornback, 
Angler, 
Pogge, 

31 
10 
13 
1709 
14 
443 

'i2 

27 
11 

'5 

885 

4 

"4 

1 

58 

21 

13 

1769 

19 

1328 

4 

12 

4 

1 

2860 

942 

8802 
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1" 

i 

Temperature. 

Time  Trawl 
Down. 

FlahOaogbt. 

Date. 

Depth 

In 
Fma. 

Remarks. 

!        PlM*. 

1    § 

1 

^ 

-i 

!     No. 
No.      thrown 

Total 

, 

»i        t 

1     !            Name. 

taken  to    Over- 

Na 

1 

^  ;  s 

m 

Market,   board. 

1 

190L 

1 

j 

I  lia  Dor- 

Nov.  la 

a  to  18 

6.0 

10.30 

Cod, 
Codling.    . 

1          6 

6 

1 

1      ooch. 

p.m. 

p.m. 

1       .. 

io 

10 

1 

Haddock 

1     I 

1 

1 

Whiting,   .. 

5 

9 

14 

j 

Com.  Gurnard,    . . 

12 

5 

17 

I 

Brill. 

3 

3 

1 

I 

Plaioe 

1493 

1493 

1 

j 

Lemon  Sole. 

5 

1 

6 

1 

Witch, 

1 

1 

1 

1 

Com.  Dab,.. 

268          228    1 

496 

1 

j 

Grey  Skate, 

6 

6 

I 

1 

Angler,     . . 

4 

4 

1 

Nov.  11. 

5.30 

9.40 

GcSSiiminiUtu,.. 
.Codling,      . 

1 

1 

1 

1 

1 

1800    I      250 

2069 

IIL  S«me 

10 

10 

Place. 

Nov.  11. 

II 

a.m 
1L40 

a.m 
3.15 

Whiting,   .. 
Com.  Gurnard,    . . 
Brill. 

PUioe,       .. 
Lemon  Sole, 
mack  Sole, 
Megrim.    .. 
Com.Dab,.. 
Grey  Skate, 
Angler.      . 

Codling.    .. 

49 
7 
8 

487 
4 
1 
1 

177 

'2 
2 

49 
7 
3 

487 
4 
1 
1 

177 
2 
2 

Netiplit. 

689 

4 

693 

lliL  Same 

2 

1 

3 

Place. 

a.m. 

p.m. 

Whiting,   .. 
Com.  Gurnard,    . . 
Herring.    .. 
Brin, 

Plaioe,       .. 
Lemon  Sole, 
Com.  Dab, 

"9 

"7 
849 
6 
164          2 

9 
5 

8 
69 

9 
14 

8 

7 
849 

6 
438 

Nov.  11. 

a-2 

8-4 

0*8 

8 

4.30 

5.46 

Grey  Skate, 
Haddock.  . . 

4 

4 

Small  •  meeh      net 

1037          2 

91 

1828 

113.  Same 

1 

1 

Place. 

1 

p.m. 

p.m 

Whiting,    .. 
Com-  Gurnard,   . . 
BrUl. 

Plaioe,       . . 
Lemon  Sole, 
Com.  Dab. 
Solenette. . . 

"1 

217 

6 

23 

38 

7 

12 

36 

1 

33 

229 
.TO 

experiment 

1 

Nov.  28. 

10-2 

91 

0-8 

68 

3.16 
p.m. 

4.30 
p.m. 

Grey  Skate, 

Cod, 
Codling,    .. 

1 

S.T."  Star  of  Hope.' 
Small -mesh      net 

1 

247 

91 

338 

1 
1 
'    114.  Dojf 

4 

4 

4 
4 

Haddock,.. 

52 

21 

73 

experiment. 

by  &  from 

Whiting,    . . 

6 

7 

12 

OinnenaM. 

Com.  Dab. 
Lemon  Sole, 

12 

12 

5 

5 

LongBoogh  Dab, 

8 

i8 

18 
3 

Oumaid,  .. 

1 

I 

Angler.     .. 
BtarryW. 

1 

7 

1 
7 

Grey  Skate. 

1 

1 

69 

72 

141 
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Temperature. 

Time  Trawl 
Down. 

FUh  Cauirht. 

Depth 

Place. 

Date. 

1 

1 

In 

i 

No. 

Fm8. 

No. 

thrown 

ToUl 

i 

i 

1 

Name. 

taken  to 

Over- 

No. 

s 

& 

J3 
00 

Market. 

board. 

1901. 

116.  Aber- 

Nov.  2a 

7  to  12 

7.15 

11.20 

Cod, 
Codling, 

10 

10 

deen  Bay. 

p.m. 

p.m. 

56 

56 

Haddock,  . . 

186 

186 

Whiting.    .. 

170 

170 

Plaice,       . 

64 

54 

1 

Ck>m.  Dab, . . 

63 

03 

Starry  Ray, 

122 

122 

661 

661 

117.  Aber- 

Nov.  29. 

18  to 

4.30 

6.50 

Cod, 

5 

5 

deen  Bay, 

11 

p.m. 

p.m. 

Codling,    . 

3 

3 

between 

Haddock,  . 

3 

3 

Black  Dog 

Whiting,   .. 

"5 

5 

and 

Plaice,       . . 

1 

1 

BelhelTie. 

Long  Rough  Dab, 
Starry  Ray, 

3 
12 

3 
12 

12 

20 

32 

1 

lia  Aber- 

Nov. 29. 

8-2 

7-6 

7*7 

18  to 

6.20 

10.20 

Cod, 

4 

4 

i 

deen  Bay. 

16 

p.m. 

p.m. 

Codling,      . 

69 

'55 

114 

i 

Shot  off 

Haddock,  . . 

119 

119 

i 

Belhelvie, 
proceeded 

Whiting,   .. 

2i7 

217 

1 

Plaice,       . . 

io 

10 

, 

to  near 

Com.  Dab, . . 

6 

io 

16 

j 

Oraden 

Lemon  Sole, 

11 

5 

16 

Scars  and 

Angler,      .. 

2 

2 

back. 

Grey  Skate, 
SUMTy  Ray, 

"l 

47 

'55 

1 
102 

257 

844 

601 

119.  Dor 

Dea  16. 

f  12-2 

7-0 

67 

1.25 

2.25 

Codling,    .. 

59 

5 

64 

S.T." star  of  Peace."! 

Hole,  9  miles 

p.m. 

p.m. 

Hackiock,  '.'. 

2 

2 

Small  -  mesh     net 

8.E.  from 

480 

207 

637 

escperiment 

Aberdeen. 

Whiting,   .. 
Red  Gurnard,     . . 
Plaice,       .. 
Lemon  Sole, 
Megrim,    . . 
Witch,       .. 
Com.  Dab,.. 
Long  Rough  Dab, 
Norw«y  Pout,     . 
Grey  Skate, 
Dragonet, . . 
C.  maculata. 
Angler, 

24 

1 
62 
4 

1 

37 

1 

i4 
ii4 

287 

4 
1 
1 
1 
3 

61 

76 

114 
267 

1 
3 

1 
1 

i 

, 

583 

665 

1238 

1 
1 

120.  Aber- 

Dec.  16. 

7toU 

4.30 

aS5 

Cod. 
Codling,    . . 

32 

32 

Marketable  fish 

t  deen  Beo^. 

p.m. 

p.m. 

19 

19 

only  enumerated. 

1 

Haddock,  . . 

32 

82 

i 

Plaice.       .. 

79 

79 

1 

Lemon  Sole, 

6 

6 

t 

168 

.. 

168 

1 
i 
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Temperature. 

Time  Trawl 
Down. 

Flah  Caught 

Date. 

Depth 
in 

Fboe. 

1    ^ 

-fi 

i 

S 

0. 

Bemarke. 

Fmf. 

^ 

Na      thr< 

>wn 

Total 
No. 

1 

s 

Name.             taken  to    Ov 

er- 

s 

S 

Market    boa 

«d. 

1 

,    190L 

1 

1 

12L  Aber-  'Dec.  la,     .. 

9to6J 

9.10 

2.10 

Ood, 
CkxIlinR,    . . 

37 

37 

deeo  Bay.  , 

p.m. 

a.ra. 

38 

38 

fish  were  not  sep- 

Haddock  

25 

25 

arated,  and    total  • 

;               '          1        i 

Lingr. 

1 

1 

only  recorded. 

1 

Saithe 

1 

1 

' 

Turbot,     . 

1 

1 

Plaice 

125 

125 

! 

Lemon  Sole, 

1 

1 

Oom.  Dab, . . 

25 

25 

1 

Skate, 

71 

71 

Dec  17. 

2.25 

7.55 

Offal, 
Cod, 

42 

42 

! 

1 

325 

42 

367 

1 
122.  Same 

45 

46 

Same  as  above. 

Ptece. 

1 

a.m. 

a.m. 

Haddock,!! 
Brill. 
PUloe,       .. 

20 

6 

1 

108 

29 
6 

1 
108 

Lemon  Sole, 

7 

7 

Com.  Dab,.. 

45 

46 

Skate 

51 

51 

Angler,      .. 

1 

1 

Dec.  17. 

0)tol5 

a  48 

9.48 

Offal, 
Codling, 

17 

17 

1 

293 

17 

310 

1 
12S.  Same 

1 

1 

Small -mesh      net 

Place. 

a.m. 

a.m. 

Haddock, 
Whiting,    .. 
Com.  Gurnard,    . . 

5 
6 

4 
59 

9 
65 

experiment 

1 

1 

Herring,    . . 

3 

8 

Plaice 

i3 

2 

15 

Lemon  Sole, 

10 

6 

16 

Com.  Dab, 

7 

5 

12 

Long  Rough  Dab, 

12 

12 

134.Donioch 

Dec  19. 

3-2 

5-6 

61 

OtolO 

7.10 

IVO 

Starry  Ray, 
Cod, 

3 

3 

1 

45 

92 

137 

14 

14 

Firth,  off 

a.m. 

a.m. 

Codling, 

47 

47 

DoaroUD. 

Haddock,  . 

72 

72 

Whiting,   .. 

1 

9 

10 

Herring,    . . 

19 

19 

Sprat.        . 

3 

3 

Brill, 

"l 

1 

Plaice,       .. 

313 

1 

314 

1 

Lemon  Sole, 

5 

1 

6 

Wtch,       . . 

2 

2 

Flounder, . . 

1 

1 

j 

Com.  Dab,.. 

14 

13 

27 

1 

Starry  Ray, 

3 

3 

470 

49" 

519 

• 

' 

12&.  Same 

Dec  Iv. 

6  to  10 

11.56 

3.50 

Cod, 

7 

7 

Plare. 

P.IIL 

Codling 

Haddock,  . . 
Whiting.    .. 

Herring 

BriU. 

Plaice 

Oom.Dab 

PoCT« 

10 
13 

"3 

256 

13 

i3 
3 

3 
9 
2 
0 

10 
13 
13 
3 
3 
259 
22 
2 
6 

1 

1 

902 

86 

38S 
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NORTH  SEA  INVESTIGATIONS— TABLE 

:  I. 

Temperature. 

Time  Trawl 

Firti  Caught 

Date. 

Depth 
in 

Remarks. 

Place. 

1 

1 

1 

No. 

a 

Fms. 

^ 

Name. 

Na 
taken  to 

thrown 
Over- 

Total 
No. 

1 

•^ 

s 

& 

s 

IS 

Market 

boaid. 

190L 

<  126.  Dornoch 

Dea  1ft 

7  to  12 

4.20 

9.20 

Cod, 

12 

12 

.   Firth,  off 

p.m. 

p.m. 

Codling,    .. 

28 

"1 

27 

,  Dunrobin. 

! 

I 

Haddock.  . . 
Brill. 

Plaice.       . . 
Witch.       . . 
Com.  Dab, . . 
Starry  Ray, 

73 

2 

171 

2 

17 

3 

1 
2 

73 

2 

171 

2 

23 
3 
1 
2 

1 

303 

13 

316 

1 
i 
'  127.  Same 

Dealft 

11.30 

4.30 

Cod, 

IS 

13 

Place. 

1 

p.m. 

a.m. 

Codling,    .. 
Haddock,  . . 
Whiting,   .. 
BrlU. 

Lemon  Sole, 
Plaioe,       .. 
Witch,       . . 
Com.  Dab. 
Thomback, 
Angler,      . . 
Pogge,       . . 

14 

22 

"e 
iio 

6 
2 

1 

'*6 

'*6 

"1 
1 

"i3 

21 

2 

1 

20 

22 

6 

6 

1 

111 

6 

15 

22 

2 

1 

1 
1 

174 

61 

226 

1 

1 

:  128.  Burg- 

Dec.  2a 

7to24 

8 

12 

Cod, 

69 

59 

:  head  Bay. 

a.m. 

noon. 

Oodihig,      . 
Haddock... 

40 

"5 

45 

0 

5 

14 

1 

Whiting,    . 

17 

9 

26 

Com.  Gurnard,    . . 

2 

2 

1 

Herring.    .. 

44 

44 

i 

Turbot,     . . 

"2 

2 

Brill. 

16 

16 

1 

Plaice,       .. 

468 

458 

Lemon  Sole, 

3 

3 

I 

Com.  Dab, 

86 

'i7 

62 

1 

Long  Rough  Dab, 

12 

12 

[ 

Thomback, 

3 

8 

Angler,     . . 

18 

18 

i 

630 

115 

764 

t 
1 

! 

129.  Same 

Dec.  20. 

6-6 

61 

53 

10  to 

12.45 

5.45 

Cod, 

62 

62 

Place. 

20 

p.m. 

p.m. 

Codling,    . 
Haddock... 

40 

12 

62 

6 

8 

9 

• 

Whiting.   .. 

Saithe, 

Com.  Gurnard,    . . 

1 
1 

18 

19 

1 

*i2 

12 

1 

Herring,    .. 

46 

46 

Turbot,     . . 

"4 

4 

BriU 

22 

22 

Plaioe,       .. 

679 

679 

Lemon  Sole, 

6 

6 

1 

Com.  Dab, 

86 

'44 

129 

Long  Bough  Dab, 

.. 

41 

41 

i 

Thomback, 

8 

8 

Angler,     .. 

4 

4 

805 

183 

988 

Digitized  by 


Google 


of  the  Fishery  Boa/rd  for  Scotland. 


169 


NORTH  SEA  INVESTIGATIONS— TABLE  I. 


Temperature. 

Time  Trawl 
Down. 

Fish  Oaught. 

Place 

Date. 

Depth 
in 

Remarks. 

9 

1 

1 

N 

a 

b 

1 

Fm& 

^ 

Name. 

No.       thn 
taken  to    Ov 

awn 
er- 

Notol 
No. 

^ 

<g 

& 

s 

SS 

Market   boi 

utd. 

1001. 

laa  Burg- 

Dec  2a 

15  to 

6.15 

11.20 

Ood, 
Codling,      . 

67 

67 

head  Bay. 

24 

p.ni. 

p.m. 

17 

4 

21 

Haddock,  . . 

25 

7 

32 

Whiting,    .. 

41 

36 

77 

Com.  Gurnard,    . . 

5 

5 

Oat-fl8h,    .. 

"3 

3 

i 

Turbot,      . 

2 

2 

BriM, 

23 

23 

Lemon  Sole, 

3 

3 

Witch,       . . 

4 

4 

Plaice,       .. 

654 

654 

Com.  Dab 

52 

82 

134 

Long  Rough  Dab, 

1 

00 

100 

Thomback, 

2 

2 

Angler 

42 

42 

803          S 

76 

1160 

I3L  Same 

Dec.2L 

4-6 

5-3 

6*6 

22 

5.30 

10.80 

Ood, 

Codling 

32 

32 

Place 

a.m. 

a.ni. 

22 

16 

38 

Haddock...        .. 

11 

2 

13 

Whiting.    .. 

7 

0 

16 

Com.  Oumard,    . . 

1 

1 

Herring 

1 

1 

Brill 

17 

17 

Plaice.       .. 

526 

1 

527 

Lenu>n  Sole. 

2 

2 

Witch, 
Com.  Dab... 

6 

6 

46 

63 

100 

. 

Long  Rough  Dab, 

20 

20 

Thomback, 

2 

2 

660          1 

15" 

""734" 

U2.  Same 

Deo.  21. 

10  to 

ILIO 

4.10 

Cod, 
Codling,    .. 

15 

15 

Other     unmarket- 

Place. 

14 

a.m. 

p.m. 

35 

85 

able  fiish  not  enu- 

HwBock, .'.' 

1 

1 

merated  :  J  basket 
of  Com.  Dab  and 

8 

8 

Whiting.    .. 

'7 

7 

Long  Rough  Dab. 

Com.  Gurnard.    . . 

10 

10 

Herring,    .. 

4 

4 

Turbot,      . . 

6 

5 

Brill, 

12 

12 

Plaice.       . 

602 

602 

Com.  Dab, . . 

41 

41 

Thomback. 

'5 

5 

» 

Angler,      . . 

21 

21 

710 

66 

775 

138.  Same 

Deo.  21. 

10.56 

2.55 

Cod, 

8 

8 

Other     unmarket- 

Place. 

p.m. 

a.m. 

Codling,    .. 
Haddook.  .. 

17 

17 

able  fish  not  enu- 

45 

45 

merated:  i basket 

Whiting 

28 

28 

of  Com.  Dab.  and 

Salthe, 
Turbot,     .. 

1 
2 

1 
2 

Long  Rough  Dab. 
and  Whiting. 

BriU, 

6 

6 

Plaice,       .. 

305 

305 

Lemon  Sole. 

4 

4 

Witch. 

4 

4 

Com.  Dab, 

45 

45 

Angler,     . . 

•• 

20 

20 

466 

20 

404 
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Temperature. 

Time  Traw 
Down. 

Fish  Caught 

Place.      '   Date. 

Depth 
in 

Remarks. 

0) 

1 

No. 

1 

u 

1 

Fm8. 

^ 

Name. 

No. 
taken  to 

thrown 
Over- 

Total 
No. 

1 

< 

& 

w 

n 

Market. 

boaid. 

1 

1    1901. 

134.  Burg-    Dec.  22. 

10  to 

3.30 

7.30 

Cod, 

4 

4 

head  Bay.  > 

14 

a.m. 

a.m. 

Codling. 
Haddock. 

28 

28 

38 

"5 

43 

1 

Whiting,   .. 

76 

39 

115 

i 

Com.  Ouniard,    . . 

15 

15 

I           i 

Turbot,      . . 

"l 

1 

1 

Brill, 

12 

12 

1 
1 

PUice,       . 

473 

473 

Lemon  Sole, 

5 

6 

Witch,       . . 

6 

6 

. 

Com.  Dab,.. 

128 

88 

216 

Long  Rough  Dab, 

9 

9 

Thomback, 

"2 

2 

Angler.     ..        .. 

'i8 

18 

773 

174 

947 

136.  Same 

Dec.  24. 

8.tol4 

1.15 

6.15 

Cod 

24 

24 

All   offal    lost   ex- 

Place. 

a.m. 

a.m. 

Codling,    . 
Haddock,  . 
Whiting,   . 

(about) 
do. 

24 
21 
40 

24 
21 
40 

cept  Angler. 

Cat-flsh,     . 

2 

2 

Turbot,      . 

2 

2 

Brill, 

18 

18 

Plaice,       . 

677 

677 

Lemon  Sole, 

6 

5 

Witch,       .. 

12 

12 

Com.  Dab, 

181 

181 

Angler,     . 

'22 

22 

1006 

22 

1028 

136,  Same 

Dec.  24. 

4-0 

4-8 

6-6 

10 

6.45 

11.45 

Cod, 

18 

18 

Place. 

a.m. 

a.m. 

Codling,    .. 

30 

30 

Chiefly 

Haddock,.. 

20 

20 

between 

Whiting 

10 

10 

Burghead 

Com.  Gurnard,   . . 

"5 

5 

and 

Turbot,      . . 

"1 

1 

Hopeman 

Brill, 

14 

14 

village  to  1 

Plaice,       . . 

568 

568 

the  east    ' 

Lemon  Sole, 
Witch 

3 
14 

S 
14 

1 

Com.  Dab, 

114 

'74 

188 

Long  Rough  Dab, 

37 

37 

Thomback, 

"7 

5 

12 

Angler 

23 

23 

799 

144 

943 

137.  Same 

Dec.  24. 

12.30 

5.30 

Cod. 

38 

38 

Place. 

p.m. 

p.m. 

Codling,    .. 

mlddock, :: 

Whiting,    .. 
SaiUie,      .. 
Herring,   .. 
Turbot,      .. 
Brill, 

Plaice,       .. 
Lemon  Sole, 
Witch, 
Com.  Dab, 

51 

1 
30 
28 

1 

"3 
9 

492 
4 
4 

'*6 

"l 
36 

is 

56 
1 

31 

64 
1 

15 
3 
9 
492 
4 
4 

266 

105 

371 

Long  Rough  Dab. 

.. 

44 

44 

Angler.     .. 

26 

26 

927 

282 

1159 
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NORTH  SEA  INVESTIGATIONS— TABLE 

I. 

Temperature. 

Time  Trawl 
Down. 

Fish  Caught 

Date. 

Depth 
in 

Remarks. 

Ptace. 

1 

1 

X 

No. 

Fms. 

. 

No. 

thrown 

Total 
No. 

b 

t 

o 

Name. 

taken  to 

Over- 

< 

I 

s 

£ 

Market. 

board. 

1901. 

138.  Burg- 

Dec  24. 

10 

6.30    11.30 

Cod, 
Codling,    . 

13 

13 

head  Bay. 

p.m. 

p.m. 

80 

30 

Haddock,  . 

14 

"1 

15 

Whiting 

10 

1 

11 

Herring,    . . 

1 

1 

Turbot,      . . 

"2 

2 

Brill. 

13 

13 

Plaice,       . . 

470 

470 

Lemon  Sole, 

4 

4 

Witch,       . 

4 

4 

Com.  Dab, . . 

184 

■35 

219 

Long  Bough  Dab, 

8 

8 

Thomback, 

"5 

5 

139.  Same 

Dec  24. 

1L66 

5.0 

Angler,     .. 

Cod, 

Codling,    . . 
Haddock,  . 

is 

18 

749 

64 

813 

27 

27 

Plac*. 

p.m. 

a.m. 

28 

"4 

32 

41 

1 

42 

Whiting,   .. 

27 

3 

30 

Saithe,       . . 

1 

1 

Turbot,      . . 

2 

2 

BriU, 

9 

9 

Plaioe, 

550 

550 

Lemon  Sole, 

7 

7 

Com.  Dab, 

360 

190 

559 

Long  Bough  Dab, 

31 

31 

Thomback, 

6 

5 

140.  Saoie 

Dec  25. 

5.40 

10.30 

Angler,      . . 
Cod, 

12 

12 

1061 

246 

1807 

11 

11 

Place. 

a.m. 

a.m. 

Codling,    . . 
Haddock.  . . 
Whiting.   .. 
Halibut,    .. 
Brill, 

Plaice,       .. 
Lemon  Sole, 
Witch,       .. 
Com.  Dab, 
Long  Rough  Dab, 

44 

20 

27 

1 

21 

575 

6 

1 

226 

2 
2 

4 

210 
26 

46 
22 
81 
1 

21 
575 
6 
1 
435 
25 

Dec.  25. 

4-8 

6-1 

6-6 

7(to 

11.20 

12.20 

Thomback, 
Cod. 

**4 

4 

Small  •  mesh     net 

' 

935 

243 

1178 

141.  Same 

2 

2 

Place. 

18 

a.m. 

p.m. 

Codling 

Haddock,  . . 
Brill, 

Plaice,       . . 
Flounder 

1 
3 

1 
123 

1 

2 
3 

1 
123 

1 

experiment 

1002. 

I 

Com.  Dab. 

18 

ii 

29 

149 

11 

160 

142.  Dog 

Jan.  15. 

71 

6-2 

6-2 

5r 

4.50 

5.50 

Cod, 
Codling.    .. 

2 

2 

8.  T.  ••  Lochnagar." 

Hole, 

p.m. 

p.m. 

6 

"2 

8 

Small  •  mesh     net 

off 

Haddock,.. 

37 

46 

83 

experiment. 

Aberdeen. 

Whiting,    .. 

fe    :: 

7 

16 
1 

23 

1 

"2 

, . 

2 

Lemon  Sole, 

1 

1 

Witch 

4 

4 

Megrim,    .. 

1 

'2 

3 

Com.  Dab, 

22 

80 

102 

Long  Rough  Dab, 

8 

8 

Grey  Skate. 

"1 

2 

3 

Starry  Ray, 

4 

4 

Angler.     .. 

1 

1 

83 

162 

245 
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Temperature. 

Time  Trawl 
Down. 

Fiah  Caught 

1. 

Date. 

Depth 
in 

Place. 

TJ 

1 

No. 

Bemarka. 

i 

S       Fms. 

. 

J 

No. 

thrown 

Total 
No. 

i* 

X, 

? 

o 

5                 Name.            Itaken  to 

Over- 

'    < 

^ 

& 

n 

» 

Maricet 

board. 

1902. 

t 

143.  Aber- 

Jan.l5.t     .. 

7  to  14 

10.45 

2.45  '  Ood, 

15 

15 

deen  Day. 

1 

p.m. 

a.m.  1  Cedling, 
Whiting. 

1 

85 

1 
85 

I 

1 

i 

Oom.  Cram 

ard,    .. 

1 

1 

Plaice, 

6 

6 

' 

Com.  Dab, 

1 

"l 

2 

4-7 

1 

1 
5-6    :    10 

Starry  Bay 

94 

94 

1 
3.30     7.30     Cod, 

23 

181 

204 

144.  Same 

Jan.  16.     8-5 

21 

21 

Place. 

a.m.    a.m. 

Codling. 

1 

2 

3 

Haddock, 

3 

3 

Whiting. 

iss 

135 

Saithe, 

'.                    "l 

1 

Braasie, 

"l 

1 

BriU, 

'.'.         "l 

1 

Plaice, 

3 

"l 

4 

Grey  Skate 

4 

4 

Starry  Bay 

73 

73 

i 

i 

1 

i 
Jan.  17.;    7-8 

61 

1 

61    !l6tO 

a30 

11.80 

Picked  Dof 

Ood, 
Codling, 

r-flah,!! 

1 

1 

Net  badly  torn. 

30 

217 

247 

145.   Off 

3 

3 

Lybeter. 

20 

a.m. 

a.m. 

29 

29 

Haddock,  . 

102 

*"l 

108 

Whiting,   . 

1 

3 

4 

Plaice,       . 

1 

1 

Lemon  Sol< 

5,         ..             6 

6 

146.  Off 

Jan.  17. 

24 

12.30 

4.40 

Starry  Bay 
Cod, 

*2 

2 

142 

6 

148 

21 

21 

Dunbeath. 

p.m. 

p.m. 

Codling,    . 

88 

38 

124 

Haddock.  . 

699 

15 

714 

1  Whiting.    . 

9 

19 

28 

'  Saithe,      . 

2 

2 

BraMie.     . 

'7 

7 

Herring,    . 

4 

4 

Sprat. 

1 

1 

Brill, 

'.         '.'.            I 

1 

Plaice.       . 

95 

95 

Lemon  Sol< 

s,                      29 

'  7 

36 

Megrim,    . 

4 

1 

5 

Oom.  Dab, 

24 

220 

244 

Jan.  17 

18  to 

5.20 

9.20 

Long  Boug 
Ood, 

h  Dab, 

86 

36 

970 

848 

1318 

147.  Same 

2/ 

27 

Place. 

26 

p.m. 

p.m. 

Codling,    . 
Haddock,  . 
Whiting,   . 
Oat-flah, 
Tmrbot,     . 
BriU, 

Plaice,       . 
Lemon  Soh 
Megrim,    . 
Witch,       . 
Com.  Dab,. 
Long  Boug 
Starry  Bay 

».  : 

41 
628 
60 

'.'.            1 

1 

112 

5.                     56 

3 

6 

hDab," 

41 

70 

78 

2 

*i3 

"'6 

418 

104 

9 

1 
4 

82 

6G6 

188 

2 

1 

1 

112 

69 

8 

12 

418 

104 

9 

1 

4 

935 

746 

1681 
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NORTH  SEA  INVESTIGATIONS— TABLE  I. 

1 

Temperature. 

Time  Trawl 
Down. 

Fish  Caught 

1 

Depth] 
in    1 

Remarks. 

1        PteOB. 

Date. 

6     1     e 

P    '            Name. 

No. 

.Ill  i'-i 

i 

No. 
taken  to 

thrown 
Over- 

Total 
No. 

5 

s  ;  & 

1   S    ;    a 

Market 

board. 

1902. 

1 

1 

141  8MDe 

Jan  17.      .. 

lato 

0.50 

2.0   :  Cod, 

22 

22 

Ptecc. 

25 

p.m. 

am..  Codling, 
Ha£iock. 

11 

1 

851 

*  4 
'21 

15 

1 
872 

Whiting, 

89 

47 

86 

HaUbut, 

1 

1 

BriU, 

1 

1 

1 

Plaice, 

67 

67 

I 

Lemon  Sole, 

78 

78 

Com.  Dab, 

29 

29 

1 

i 

Long  Bough  Dab, 
Starry  Ray, 

35 
11 

85 
11 

1 

571 

147 

718 

1 
1«L  Sune 

Jan.  18. 

2.45 

6.45 

Cod,          .. 

3 

3 

Place. 

a.m. 

a.m.    Codling,    . . 

11 

36 

47 

Haddock 

242 

184 

426 

1              Whiting,    .. 

64 

84 

138 

1 

j 

;  Saithe.      .. 

1 

1 

1 

^ 

Red  Gurnard,     . . 

"1 

1 

, 

J              BriU, 

"2 

,. 

2 

Plaice 

144 

144 

' 

Lemon  Sole, 

46 

"s 

49 

j 

Witch,       .. 

4 

4 

1 

1  Com.  Dab, 

68 

68 

1         1 

j  Long  Rough  Dab, 

87 

87 

1 

SUrryRay, 

12 

12 

Angler,      .. 

6 

6 

i   15a  Off 

Jan.  18L     61 

6-0 

6-1 

j  Pogge,       .. 

! 

1 

1 

1 

503 

475 

978 

46 

a  15 

12.16 

Cod, 
Codling,    .. 

18 

18 

■    Lybsur. 

a.ni. 

p.m. 

101 

*79 

180 

Ha&ock,  . . 

1 
72 

is 

1 

85 

' 

Whiting,   .. 

6 

36 

42 

1 

1 

Saithe,       .. 

4 

4 

1 

1 

Hake, 

"1 

1 

1 

1 

1 

Red  Gurnard, 

.. 

1 

1 

I 

1 

Braasie,     . . 

4 

4 

1 

Cat-fish,    .. 

"2 

2 

BriU, 

2 

2 

t 

i 

j 

PUice, 

114 

114 

1 

Lemon  Sole, 

28 

3 

81 

i 

Witch,       . . 

10 

10 

1 

, 

Com.  Dab,.. 

24 

107 

181 

' 

1 

Long  Rough  Dab, 

67 

67 

1 
1 

'y 

6.80 
p.m. 

Starry  Ray, 

1 

1 

1 

382 

812 

694 

1  151.  Burg- 
head  Bay. 

Jan.  18. 

9.90 
p.m. 

Cod, 
Codling, 

% 

ii 

37 
20 

Haddock, 

8 

10 

18 

1 

1  Whiting, 

1 

27 

28 

Saithe, 

1 

1 

J 

Cat-fl8h, 

1 

1 

Herring, 

"5 

5 

' 

Turbot, 

"1 

1 

BriU. 

10 

10 

1           i 

1             Plaice, 

236 

"2 

237 

^ 

j  Lemon  Sole, 

6 

6 

1           1  Com.  Dab. 

33 

56 

88 

1           i  Long  Rough  Dab, 

20 

20 

I 

' 

i  Thomback, 

1 

1 

1 

Angler 

'  S 

3 

I 

f 

843 

138 

476 

1 

1 
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NORTH  SEA 

INVESTIGATIONS— TABLE  I. 

Temperature. 

Time  Trawl 
Down. 

Fish  Caught 

Place. 

Date. 

Depth 
in 

Remarks. 

« 

1 

1 

1     No. 

4 

Pmii. 

1 

Name. 

No. 
taken  to 
Market 

thrown 
Over- 
board. 

Total 
No. 

1902. 

152.  Burg- 

Jan.  la 

18  to 

10.16 

2.15  '  Cod 

4 

4 

Net  split 

head  Bay. 

26 

p.m.  1  a.m.    Oodllng,    . 

"2 

2 

Haddock,    . 

6 

6 

Whiting,    .. 

6 

6 

BrasBie,     . . 

1 

1 

Plaice,       .. 

48 

48 

1  Lemon  Sole. 

2 

2 

Witch,       .. 

19 

'io 

29 

Com.  Dab, 

28 

28 

Long  Rough  Dab, 

10 

10 

73 

62 

136 

15a  Same 

Jan.  19. 

.. 

3.10 

7.10 

Cod, 

14 

14 

Place. 

" 

a.m. 

a.m. 

CodUng,    . 

7 

*49 

56 

i 

Haddock,  . 

3 

7 

10 

Whiting,    .. 

.. 

37 

37 

Soithe.       . . 

1 

1 

1           1  Cat-flrij,    . . 

2 

2 

BriU 

9 

9 

Plaice,       .. 

176 

176 

, 

t  Lemon  Sole. 

3 

3 

1 

1  Witch, 

10 

10 

1           1  Oom.  Dab. 

23 

is 

38 

Long  Rough  Dab, 

4 

4 

Starry  Ray, 

1 

1 

Angler 

10 

10 

248 

128 

371 

154.   Off 

Jan.  21. 

5  1 

67 

6-4 

24 

iai6 

2.15 

Cod, 

4 

4 

Lybster. 

a.m. 

p.m. 

Codling,    .. 
Haddock,  . . 
Whiting,   .. 
Brill, 

Plaice 

Lemon  Sole, 
Megrim,    .. 
Com.  Dab, 
Long  Rough  Dab, 

"9 
19 

1 

36 

4 

2 

25 

"1 
15 
37 

'66 
15 

7 
24 
66 

1 

36 

4 

2 

80 

15 

100 

129 

229 

155.  Smith 

Jan.  21. 

6-5 

0-8 

7-2 

24 

4.5 

5.35 

CodUng,    .. 

7 

7 

Small  •  mesh     net 

Bank. 

pm. 

p.m. 

Haddock,  . 
Whiting,    . 

2 
15 

2 
15 

experiment. 

BraMie,     . . 

'7 

7 

Com.  Qumard,    . . 

2 

2 

Halibut,    .. 

*  1 

1 

Plaice, 

15 

15 

Oom.  Dab, 

7 

7 

Angler, 

1 

1 

47 

10 

67 
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NORTH  SEA  INVESTIGATIONS— 


No. 

Date. 

ill 

I 

te 

^ 

1 
1 

J 

Haddock. 

1 

i 

1 

1 

1 

i 

E.L. 

L. 

M. 

S. 

VII. 

1901. 
April. 

480 

83-4 

112 

44-6 

174- 

61 

5 

960 

401-2 

182 

1513-2 

265 

•2 

U-6 

May. 

688 

54- 

20^6 

74-6 

186-4 

87 

7 

892-4 

329 

186-6 

1408-2 

358 

-6 

7-7 

14 

87^ 

32 

1194 

360-4 

96 

12 

1872-4 

730-2 

818-6 

2921-4 

628   1 

1 

10 

19-5 

VIII. 

April 

110 

28-6 

18-4 

37-2 

59 

34 

8 

284-4 

86 

48-6 

414-2 

1 
113* 

4-6 

May. 

75 

2-4 

1. 

3-4 

28-4 

10 

238 

25-4 

20- 

283-4 

48 

2- 



26-2 

14-4 

40^ 

87-4 

44 

8 

• 

622-4 

1114 

63-6 

697-6 

156   1 

6^ 

IX 

Feb. 

^^■'■" 

45 

71 

624 

88 

^*" 

^"■^ 

65 

11 

10 

86 

9 

2 

^ 

July. 

00 

12-2 

6-4 

18^ 

1 

. 

9 

2-6 

11-6 

1-2 

Sept. 

140 

4-4 

7-2 

11-6 

14- 

4- 

. 

65-4 

13-6 

20 

99-2 

(V2 

12 

14 

01^ 

21-2 

83 

23-3 

4- 

189-4 

27-4 

30 

197 

1^2 

8-2 

6-2 

X. 

Jan. 

11 

10! 

31-4 

16-4 

I 

"^ 

75 

15 

334 

123-4 

17 

1 

li 

Feb. 

95 

49i 

144-2 

67-6 

57 

. 

8511 

239) 

146 

1237- 

118i 

6f 

121 

March. 

138i 

36 

174-4 

51- 1 

24 

343J 

122 

119i 

584-6 

874 

1« 

6i 

April 

584 

143-4 

21-2 

164-6 

78 

61-4 

5 

582-4 

139 

106 

827-41   1674 

1 

23 

&6 

May. 

8 

180 

19-4 

2- 

21-4 

29-4 

1 

129^ 

206 

12 

1624 

62-2 

•4 

24 

June. 

. 

. 

. 

• 

. 

. 

. 

. 

, 

July. 

1 

80 

814 

6-4 

88- 

11 

15-2 

4-4 

1 

20^ 

8 

2 

-1 

Aug. 

. 

• 

. 

. 

. 

. 

. 

. 

• 

. 

Sept 

• 

. 

. 

• 

• 

• 

. 

. 

. 

Oct. 

• 

• 

• 

. 

Nov. 

10 

120 

5 

2-4 

7-4 

4-4 

-4 

2 

57-4 

8 

86 

153-4 

14 

1-3 

•4 

1 

Dec. 

1 

16 

\ 

•2 

. 

. 

61- 

7 

6 

64- 

5-4 

6 

43 

454-3 

\    128 

582-2 

258-2 

148-2 

6 

2 

2106 

665-6 

509-6 

3178-4 

470 

,3.7 

28-7 

XI. 

Jan. 

6 

^■" 

88i 

19 

67-2 

44J 

13 

"■ 

1601 

58J 

88 

810^ 

641 

J 

21 

Feb. 

12 

. 

131i 

I       88 

219^2 

170JI 

106J 

836) 

220J 

174J 

1231-61  219f 

3! 

m 

March. 

20 

. 

219i 

161 

380.€ 

800i 

172 

. 

16131 

408J 

3101 

2382-4,  3911 

» 

26i 

April. 

43 

2753 

324 

268-C 

\    592-6 

666 

277 

32 

3978 

1118-6 

646-4 

5738-2j  1339-6 

17 

62-6 

Miyr. 

20 

1720 

237 

106.C 

(    848^ 

283 

62 

19 

1444-4 

485-6 

290-4 

2220-6 

580 

1-5 

30-3 

June. 

3 

330 

41.( 

{      30-4 

72-2 

23 

7 

2 

162-4 

37- 

40-4 

240 

78 

•6 

6-6 

July. 

1 

80 

25 

6-4 

81-4 

13-4 

264 

5 

4 

36-4 

13-4 

•3 

2-2 

Aug. 

1 

00 

15-1 

13 

28-1 

6-4 

6 

1 

109- 

12 

9 

180- 

8 

1.1 

Sept 

3 

205 

78 

38-4 

116-4 

29 

36 

1 

214-4 

21 

30-4 

266 

48- 

1      • 

u 

Oct. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Nov. 

1 

76 

12-4 

7 

19^4 

9 

2 

78 

16 

12 

106 

84- 

-6 

Dec 

2 

130 

33^ 

274 

61- 

16 

13 

101 

28 

40-4 

164-4 

634 

3-2 

111 

1166.1 

766-4 

1922-5 

1560-2 

694-4 

56 

8738-2 

2400-6 

1642 

12776- 

2840-4 

8-1 

157-6 

1 

1 

iyo«f.— The  figures  after  the  point  represent  eighths,  not  tenths^  VjiJ^JV  IC 
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Lemons. 

i| 

Plaice. 

I 

Witches. 

4 

Megrims. 

^S 

b 

t 

CO 

e 

^ 

n 

Toua. 

Lu 

S. 

L. 

M. 

S. 

1 

L. 

8. 

L. 

8. 

1 

1 

1 

1 

• 

•1 

1-4 

1-6 

1 

1 

6 
4-2 

2 

8 
4-2 

64 
73 

17-2 
19-2 

81-2 
92-2 

66 
28 

41-4 
63-4 

, 

3 

2 
2 

• 

22603 
2268-1 

•t 

14 

1-6 

1 

1 

10-2 

2 

12-2 

137 

36-4 

173-4 

82 

105 

3 

4 

46374 

• 

• 

• 

' 

6-8 
4 

34 

9-4 
4 

144 
11-2 

3 
2-4 

174 
18-6 

12-4 

7 

4-4 

9 

1 

-6 

• 

711 
40O6 

6-4 

34 

10- 

26-6 

54 

312 

19-4 

13-4 

1 

6 

1111-6 

•3 

4 
6 
1-2 

1 

•4 
6- 
22 

23i 
24 

1-4 

87i 
9 
10 

1 
10 

614 
214 
114 

9 
•6 
6- 

•2 

2 
•2 

64 
2-4 

1 
6 

74 
5-2 

■I 

26 
8 
25 

1-6 

14 

20-4 

10 
14 

3 

} 

277-625 
73-7 
228-7 

3 

7-6 

1 

8-6 

27-2 

66-2 

11 

944 

14-6 

4 

•4 

9- 

1-6 

10-6 

1 

58 

82-6 

24 

3 

-6 

5803 

. 

] 

L 

1 

h 
2 
8-4 

-4 

•2 

-2 

1 

•4 
24 
dS 

4 

2 

5 
bi 
11 

i 

»? 
J.2 
4 

1( 
11 
61 
8^ 

6 
> 

1-4 

h2 

1< 

11 
17 
91 
4J 

I 

H 

1 

1-2 

S-6 

>-4 

1-2 

] 

k 

L 

4 

15} 
321 
121 
10 

1 

44 

-2 

4 

61 

2 
24 

19} 
89-2 
12-7 
12- 
1- 

7- 
2 

4* 
404 
17} 
372 

22 

3-2 
6 

] 
11 

J 
1( 

4 

L 

H 

14 

61 
61-6 
21.4 
47-6 
26-4 

8-2 

8 

9 
75 
16 
16^ 
144 

4 

18 
6 

4-1 
32-2 
4} 

74 
108 

22 

11 

i 
i 
li 

21 

^2 

3^ 

] 
I 

1] 

14 
4 

•4 
•4 

4 

262-926 
2058-616 
1081-5 
1471-1 

347-6 

10O6 

248-3 
76-7 

1 

7-e 

-6 

8-4 

79 

tsa-i 

194 

334 

1-6 

76-8 

15-6 

92-1 

131-2 

83 

164-2 

168-2 

1011 

602 

43 

13 

2-4 

5646 

1 
-1 

i 

i 
U 

•7 
3^ 

-2 

•3 

• 
•2 

-7 
-7 

2-2 
-7 

3-6 

-2 
•8 
2 

i 
12} 

1 

3 

1-2 

1-2 
2 
6 
4 

4 
26 

6 

106 
10-6 

3 

14 

•6 
4 

i 

44 
87-6 

6- 

13-6 
12- 

12 

3-2 
•6 

2- 

-6 
-4 

4} 

69-4 
48-2 
18-2 
•4 
7- 
26-2 

7-4 
18- 

26 
36i 
22-2 
22-2 
9^2 

1- 

8- 

6-2 
8-4 

4-6 
87-6 

113T, 

91-6 
704 
274 
•4 
8- 
34-2 

12-6 
16-4 

0 

40i 
63 

244-2 

128-2 

3-2 

1-2 

-2 

1-6 

•4 
1-6 

H 
103 

13 

664 

36. 

1- 

2-4 

12-2 

61- 

76- 

31U-6 

163-2 

4-2 

8-6 

-2 

1-6 

•4 

1-6 

19 
57i 
51i 
186-6 
52-6 
3 
12 

202 

16 
12 

28-3 
307 
40-625 
100 
103 
7-4 
94 

-4 
10 

27 
634 

i 
( 
4^ 

1 

r 

4 

I 

3 

14} 
21-2 
28-2 
11 

2- 

-2 

1 

10 
9 
2 
2 
8 

i 

1 
} 

\ 

•4 

5706 

2248-63 

3926- 

9493* 

39701 

487-2 

20O3 

1802 

672-3 

2314 
407-2 

11 

84 

1 

9-4 

21 

61-2 

-2 

824 

1 

SU-t! 

133f 

468 

493-7 

lSl-5 

C26-4 

4306 

496-1 

61 

804 

30 

6-6 

223102 

• 

*  Including  6  cwts.  Lytbe. 
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NORTH  SEA  INVESTIGATIONS- 


No. 

Date. 

^1 

ill 

1 

1 

i 

1 

« 

i 

Haddock. 

8. 

1 

1 

4i 
1 

E.L. 

L. 

M. 

- 

XII. 

1901. 
Feb. 

1 

lOJ 

13 

23-6 

19 

8 

61* 

23 

85* 

no 

12 

2} 

April. 

2 

75 

7 

W 

154 

10 

34 

s 

66-4 

23 

13-2 

102-6 

86 

. 

17 

May. 

1 

75 

10 

5 

15- 

9 

6 

26 

13-4 

18 

56-4 

18 

3 

1-6 

4 

276 

26-4 

64-2 

88 

12-4 

8 

143 

69-4 

66-6]    269-2 

66 

.3 

6-3 

Xlil. 

Feb. 

18 

225 

45j 

270-4 

42J 

18 

1 

1 

351} 

94! 

1 
206}'   658-2 

129* 

31 

2i 

March. 

4 

37i 

m 

63 

20* 

. 

158i 

46* 

60 

2642 

371 

2 

« 

July. 

2 

134 

884 

88-4 

- 

3 

. 

24 

14 

4- 

-4 

. 

-4 

19 

350^ 

61-2 

412 

62-7 

16 

513 

141-6 

256-6 

911-4 

1674 

^1 

3-6 

XiV. 

Jan. 

18 

108 

90 

198 

80J 

22* 

~ 

" 

700} 

125^ 

139* 

966-4 

151* 

* 

7* 

Feb 

38 

. 

323i 

26?} 

587 

3743 

71 

. 

2386} 

678} 

903 

3918 

727 

3} 

221 

March. 

32 

3031 

141} 

445-4 

243J 

92* 

1948 

611* 

1015* 

3574-6 

672* 

11 

13 

April. 

6 

316 

43-2 

30-2 

73-4 

544 

6 

5 

3514 

103 

106-4 

561 

162 

. 

7 

May. 

4 

296 

61 

36-6 

87.fl 

46-4 

33 

. 

172 

78.2 

98-2 

348-4 

89 

4 

5-3 

June. 

14 

1210 

232 

161- 

393 

88-4 

216 

13 

882-4 

2814 

415-4 

15794 

246-2 

4 

13-4 

July. 

12 

1006 

2824 

131.6 

364-2 

724 

126 

12 

9344 

224 

234-4 

1393 

188-4 

2-8 

9-7 

Aug. 

6 

475 

1214 

78-2 

194-6 

474 

136 

2 

378 

118.6 

74-2 

566 

87 

1.6 

8-6 

Sept 

5 

310 

67- 

42-2 

109-2 

344 

38 

1 

1974 

48-4 

71-6 

3176 

84-4 

2 

5-4 

Oct. 

12 

780 

192.4 

109 

8014 

120-4 

94-4 

6 

828-2 

156- 

164- 

1148-2 

126-6 

2-6 

11 

Nov. 

14 

1100 

174.4 

110-4 

286- 

90-4 

93- 

8 

66-4 

1015-2 

157-2 

805-6 

1648.6 

247- 

1 

111 

Dec. 

10 

550 

772 

69-2 

146-4 

43-4 

112 

19-2 

428-2 

72-2 

180-4 

700-2 

1924 

•8 

9 

166 

1926-4 

12594 

3186 

1296;5 

1083-4 

42 

84-6 

10178-2 

2649-2 

3709- 

KMiet 

2758- 

18-2 

1241 

XV. 

Jan. 

10 

115} 

92* 

208-2 

m 

66 

^ 

729} 

166* 

168* 

1068-4 

138 

u 

1 

Feb. 

86 

. 

343i 

415* 

769 

4041 

140 

2418* 

660 

764 

3832-4 

712r 

34 

40)1  1 

March. 

10 

. 

105i 

67J 

1624 

96} 

54 

905} 

2501 

386} 

15422 

216* 

i 

10* 

April. 

5 

208 

38-2 

21.6 

60- 

49 

86-4 

267 

94-4 

714 

433- 

58 

-4 

2.5 

May. 

17 

1825 

2614 

1744 

436- 

127. 

100 

10 

1074-4 

292- 

314.6 

1681-2 

285-4 

3.2 

a^6, 

June. 

12 

915 

171.6 

119-4 

2912 

74 

95 

5 

811-6 

292-4 

449^ 

1564- 

139-2 

11 

134 

July. 

3 

240 

76 

46 

122 

26-4 

68 

2 

316-4 

624 

99-4 

478-4 

42-2 

2 

6.1 

Aug. 

2 

226 

58 

86-4 

89-4 

27-4 

13 

1 

262 

644 

49-4 

356 

32 

•5 

6. 

Sept 

2 

190 

22 

12-2 

84-2 

19-4 

18 

2 

148-4 

26 

26-6 

2012 

60 

2- 

Oct; 

3 

270 

62-4 

42.2 

104-6 

20-4 

25 

1 

217 

27-2 

88- 

282-2 

37 

7-6 

Nov. 

13 

965 

245-4 

147-6 

893-2 

89- 

84 

8 

8     1128 

1916 

184.6 

1607-4 

2314 

.• 

20-7 

Dec. 

12 

800 

149-2 

119-6 

269- 

644 

76 

6 

12-6    846-4 

128-4 

306.2 

1298- 

2544 

• 

12-2 

125 

1644-2 

1286.4 

2929^6 

1071-6 

758-4 

29 

15-6  9115-6 

2246-6 

2842-6 

14220- 

2206-5 

m 

159- 

1 

'              1              I 

*  i  cwt.  medium. 
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Table  III. 

■      1 

Lemons. 

^i 

Plaice. 

Total  Plaice. 
Dabs. 

Witches. 

H 

Megrimsj^l 

1 

1 

1 

i 
% 

9Q 

.•2 

Total. 

i 

L. 

a 

. 

L. 

M. 

8. 

L. 

8. 

L. 

a 

1 

•    • 

i 

*   t     * 

. 

•    • 

12 

5 

17- 

2* 

i 

3- 

3 

.7 

1 

194-6 

1 
•  1 

. 

• 

. 

.^ 

14 

5-6 

« 

1 

7- 

4 

3 

4 

1-4 

194-3 

1 

• 

•    • 

4-4 

1 

5.4    7 

4 

11- 

8 

4 

1 

. 

' 

. 

1311       ) 

1 
1 

1 

I 
1 

20-6 

74 

28-2 

164 

54'  21- 

10 

1 

7-7 

14 

x^      i 

1 

520 

t 

'  2} 

174 



17-4 

46 

143 

4 

lffi-4 

li 

204 

54 

25-6 

20* 

IJ 

22 

l_ 

-     271 

8i 

3 

91 

104 

»' 

! 

1432-4583  ' 

1     i 

ai 

. 

" 

H 

13 

. 

172 

. 

6 

2 

8- 

12 

14    18-2 

.       24 

i 

1 

21 

6 

, 

423-         1 

I2.4    3^ 

1    i25*« 

4 
53-2 

5 

9. 

1-2 

. 

. 

. 

.       2-2 

.4 

2 

2 

120-6 

W|24^ 

1 

161 

■4 

214-C 

2-6 

2«V2 

7-4 

83-6 

32-4 

2-6  35.2 

32-4 

9.7 

6 

18-6  16-4 

1-1 

1976-2 

i        j 
\     1 

1. 

\ 



1 

~ 

1-6 

844 

871 

122 

194 

1 

.     294 

58-5 

1 

24 

_ 

»i 

16651 

1     i 

1 

41 

i 

5- 

61 

38! 

404 

61 

2014 

75t 

277 

1224 

15|  138 

1   844 

68-5 

10 

121 

S6» 

<j 

6386-7 

1     . 

4i 

i 

5.1 

7 

384 

H 

46-6 

H 

120 

27i 

14741604 

6O4 

K!9-« 

.    1024 

27 

42 

26S 

23 

i 

5606-5 

1 

.5 

•6 

14 

2 

3-4 

-6 

20-0 

8-ii 

28-2 

184 

6 

24.4 

7-4 

6-4 

84 

8 

. 

9411 

^ 

.6 

•2 

24 

2-6 

4 

42-6 

7 

49^ 

3»4 

8-6 

48-2 

. 

7 

214 

19- 

. 

712-1 

4 

4 

14 

4-6 

6-2 

. 

140-2 

09^6 

210- 

28^ 

8- 

31-6 

. 

184 

12-4 

30 

2868-6 

2-6 

2^6 

3-2 

14-4 

17-6 

•4 

844 

63 

1874 

10-4 

-6 

112 

. 

27 

16-4 

154 

. 

2348-2 

•1 

3. 

3- 

1-6 

6-4 

^± 

3- 

86-2 

184 

54-6 

5-6 

5.6 

2 

10 

3-4 

8-4 

1 

. 

1093-7 

^7 

2 

3-1 

2-6 

24 

^2 

. 

38^ 

18-6 

574 

6-2 

1- 

7-2 

. 

18-4 

11- 

15 

14 

. 

65&7 

^2 

9-8 

8-6 

•    46-2 

64- 

29-2 

474 

28-2 

70^ 

29« 

6- 

36-6 

-2 

42- 

267- 

1- 

•s 

2318-7 

3-6 

3-:5 

5. 

194 

2«4 

. 

64-2 

55-1 

119^ 

15-6 

5-2 

21- 

. 

87-2 

271-4 

7-2 

-2 

2764-3 

•7 

•^ 

•4 

3-2 

3-6 

-6 

35-2 

19-2 

54-4 

9^2 

2-4 

11-6 

. 

23 

824 

. 

• 

72 

1388-4 

1.5 

'»A 

•5 

39-1 

89-6 

168-6 

6-4 

215- 

44-4 

015- 

414-2 

1829-2 

47^ 

110- 

585- 

.5 

406-4 

846-6 

83-2 

la^fi 

82-4 

n^ 

288413 

1 . 

2i 

~ 

! 

2-2 

~ 

1 

" 

1 

} 

1084 

86i 

189-6 

104 

~ 

10-4 

" 

16 

47.3 

~ 

~ 

2t 

17614 

•  Is, 

3-1 

. 

1 

2 

2984 

183* 

4816 

94 

12 

106- 

i 

1001 

594 

3* 

11 

29 

34 

6639-7 

•!  » 

•2 

1 

1 

1-2 

8 

58 

61 

59-6 

18i 

H 

28-6 

10 

8i 

114 

2 

1 

2206-5 

•« 

1*4 

1-4 

. 

2 

-2 

112 

2-4 

18-6 

18-2 

1-4 

14-6 

154 

2-4 

2.2 

2 

694-7 

\ 

4-« 

1-2 

6- 

8-2 

3-6 

12 

122- 

68-4 

180-4 

31-2 

11- 

42-2 

28-6 

48 

45- 

16 

3060-2 

^ 

1 

•2 

2 

94^ 

49-6 

144.4 

22-4 

274 

4-6 

14 

22-4 

. 

2386-5 

•2 

•2 

2       . 

-2 

27 

13 

40- 

4 

4 

24 

2 

6 

2 

799.5 

1. 

1. 

i  1- 

12 

20-6 

124 

83-2 

5.6 

5-6 

8. 

14 

2-4 

1 

574.7 

1.2 

12 

24 

24 

18-6 

6- 

19-6 

8-2 

24 

106 

17- 

6- 

2- 

. 

8912 

•4 

.4 

. 

•4 

4 

48-2 

21. 

64-2 

•4 

. 

4 

0- 

17- 

-2 

• 

570-2 

'6 

6 

24 

16 

4-2 

135-2 

45-6 

181 

14-6 

8-2 

18 

60-2 

261- 

7. 

.6 

2854 

•S 

•8 

2 

2 

4 

104-6 

58-6 

1634 

9 

9 

242 

94 

1- 

3- 

2270 

•« 

15.7 

12 

171 

124 

11-6 

24.2 

9 

10272 

444.4 

1471-6 

mrt 

40-4 

27a-6|       1 

»l-2 

541-2 

12-4 

110  |55-6 

6-7 

24199^. 

1        1 

1 

1        1 

'" 

1     1 

1        i        1        1        1 
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Na 

D»t«. 

1  "^1 

Hi 

6  el 

1 

1 

6 

Haddock. 

"SxJ  , 

1 

^  ! 

1 

J 

£a| 

1 

1  , 

1 

1 

5 
3  1 

1 

E.L. 

-!"• 

«•    ^l\ 

1901. 

1 

1 

1 

1 

1 

1 
1 
1 

1 

i 

XVI. 

March. 

1 

. 

«i 

WH 

62. 

26 

26    i 

2001^     39. 

34|'   274    ' 

24 

11 

April. 

6 

370 

65^ 

176 

83-4 

89.4 

124 

361-6      70^ 

j 

113       636-4 

j 

72-4 

12 

6-1 

-.y. 

I     3 

200 

34-4 

12.4! 

1 

47. 

18 

34-1 

2 

123-4J     42-4 

33.2'  ia#.2 

41- 

-1 

2-1 

Sept 

!     1 

80 

21. 

8 

29. 

2- 

*l 

68         18- 

13.4 

90-4 

8   , 

1 

2. 

Oct 

'     1 

30 

18-2 

*l 

222 

.4 

1 

21.4J       5 

2 

364! 

5-2 

.1 

. 

Nov. 

i     ^ 

670 

167. 

«M.j 

236-6 

64. 

«..! 

2 

1 

603-4    166- 

84-6 

863-2 

70.6 

•li 

4.4 

Dec 

4 

280 

50.6 

J 

70-2 

I6.4 

! 

* 

. 

6 

386   '     59 

88-4'   482-4 

48-4, 

.      1 

27 

1    25 

396.0 

IM, 

649.6 

168-4 

156    1 

4 

6 

1711-6    399.2 

86O.4'  2480^! 

279   1 

23 

18    ' 

1 

! 

1 

I 

1 

* 

1 

XVII.    Jan. 

ipeb.      ' 
March.  \ 

April     I 

•    1 
Ma>       I 

!  June. 

jjuly. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 


.      ,     78J 
.         486   i 

676 
720  !   202   [ 
1280      244    > 


8* 
24 


643 
640 
100 


266.2 

I 

130.2 

10.6 


126        16-4 


8I.4 
510 
lUi  6872 
22-2  224-2 
33-2  277-2 
19.2|  274-4J 
40-4  179-6 
7-4      18-2 


29i 
14 
33 

«., 

10-4 
8-4 
8- 


26-4 


7-4 


17*  , 
14-5 
28 
10 
27 
10   j 
1 


8 

llllj 

671  j 
I  I 

I     43-2 

138 

I      62    I 

i  ^*i 


.      ,       3 

52       129^  203-2! 

25^       46)  140   I 

21         67-2  131-4 


J 

m 

7 
12-2. 


76-4    281-2,   496-6      29-4 


76.2;    149.2,      11 


16-6 


45 


21         26 
9-6      29-4 


26-2      80 


65 


160-2      19. 


6-6 

lo-o' 

12 


11 


k 
31 

n 

2-5 
4-2 
8-1 
2-6 


78 


{2103 


176.2  2278-2    139-4:    loo-i;       2 


620-6    253-      745.4,1619.2    100^      33-6      19-6 


XVIII.  Jan. 

Feb. 

March. 

April. 

Mv. 

June. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Dec 


198 


140i 
404i 


366 
420 
1366 
1008 
1470 
800 
975 
680 
1006 


93 

821-2 
259-2 
8916 
2112 
2642 
134  I 
206.2! 


92 
200i 

46 

12* 

22J 
172 

89-6 
182^ 

67 
134-2 

68-4 
II6.2' 


232.2   86-6  17-3  • 


004-4 
340- 

392-71 
161 

101 

32 

116-2 

86 

403-2 

184 

349 

183 

624-4 

280-7 

278-2 

140-4 

388-4 

024 

20t-4 

694 

322-4 

81-4 

40-4 

ml 
7  i 
246 
156 
206-4 

70-41 
145  I 

32-4 

47-4! 


2799-  1152-4  3961-4  1619-1  1023-6   63 


678 
1746 
973f 
lOOf 
85 
9871 
509-6 
776.4! 
392.2| 
706^ 
434-2' 
672-2 


21 3* 
739i 
400 
49i 
631 
432 
192 
380-2 
112- 
209-4 
101-2 
320- 


3-4 
4-61 
8-2  8023-  3202-4  6267.  1 17490-« 


329  '1120.4' 

I 
13821 1  3867*4 

902  '2275.6 

1541 !  304.4; 

2841'  4224 

7631  2173-4 

290-4*  1062-2 

623.2  1680 


I 


186-6 
291-2 
218-6 


690 

1207-4 

757-6 


I 
942-  il939- 


84i 
3913 
182* 

38| 

eo* 

191f 
84-6 

187 
88 

196-6 

1194 

264 


1880-6 


i 

I 

3t; 

2il' 
21' 

u, 

61 
6-2 
3 
-4 

1.4 

1- 
•4 


2M 


8J 
19 

6i 
\ 

2* 
20 
17-2 
46-1 
18-1 
23-1 
10-2 

7-7 


180-1 
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Table  III. 

i 

Lemons., 

J 

Plaice. 

1 

i 

Witchefl.    1 
L.         8. 

% 

Megrims 

i 

1 

1 

1 

1 

ai 

1: 

•pmbg 

L. 

S. 

L. 

1 

S. 

L. 

S. 

11 

1-4 

\ 

7 

7.6 

Si 

4 

4. 

8 

4 

8-2 

5 

i 
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Pwrt  III. — Twentieth  Animal  Report 

NORTH  SEA  INVESTIGATIONS.- 
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III.— A  COMPARISON  BETWEEN  THE  COD  {Gadu*  callarias, 
Linn.),  THE  SAITHE  (Gadm  virens,  Linn.),  AND  THE  LYTHE 
(Gadu8  pollachius,  Linn.),  IN  RESPECT  TO  CERTAIN  EX- 
TERNAL AND  OSTEOLOGICAL  CHARACTERS.  By 
H.  Cha8.  Williamson,  M.A.,  D.Sc. 

(Plates  IV.  XL) 

INTRODUCTION. 

This  research  has  been  undertaken  83  part  of  ja  review  of  the  species  of 
the  Cod  family.  That  a  revision  of  the  Gadid»  is  required  is  patent  to 
anyone  who  has  had  to  deal  with  some  of  the  rarer  forms.  The 
re-examination  of  the  dififerent  species  was  not  in  the  first  place  under- 
taken with  a  present  expectation  that  a  reconstruction  of  the  classification 
may  be  required,  but  rather  with  the  view  of  finding  a  certain  number, 
as  few  as  possible,  of  external  characters  which  would  suffice  for  ready 
discrimination. 

While  for  the  mere  diagnosis  of  species  the  gauging  of  the  external 
characters  would  suffice,  the  study  of  the  osteology,  of  which  these 
chaituiters  are  the  external  expression,  follows  as  a  natural  sequence. 
The  osteological  part  of  tlie  paper  has  been  limited  to  the  bones  of  the 
head. 

No  general  deductions  are  made  in  this  paper  regarding  the  classi- 
fication, since  these  would  only  result  when  similar  data  regarding  the 
other  Gadid  species  are  available. 

The  fishes  examined  were  obtained  from  the  following  sources.  Most 
of  the  cod  and  saithe  were  procured  from  the  Aberdeen  Fish  Market ;  one 
or  two  specimens  of  each  were  captured  in  the  salmon-nets  in  the  Bay  of 
Nigg.  Some  of  the  lythe,  which  is  a  comparatively  rare  fish,  were 
obtained  from  the  two  sources  of  supply  mentioned  above.  Several  were 
got  by  Dr.  Fulton,  during  his  trawling  experiments  off  the  coast  of 
Aberdeenshire,  and  in  the  Moray  Firth ;  two  from  St.  Andrews  were 
furnished  by  Professor  Mcintosh,  while  a  considerable  number  were  sent 
from  Girvan  (Firth  of  Clyde)  by  Mr.  R.  Duthie,  Fishery  Officer. 

ExTBRNAL  Characters. 

In  the  selection  of  the  external  characters  by  which  the  species  are  to 
be  compared,  the  observer  has  an  absolute  freedom.  Certain  characters 
demand  immediate  attention  by  their  prominence  as  distinguishing  marks 
between  species.  But,  at  a  rule,  any  and  all  measurements  are  of  value 
as  tests  either  of  agreement  or  of  difference. 

A  proportion  of  the  fishes  upon  which  the  measurements  of  the 
external  characters  were  made  were  immature  specimens. 

Owing  to  the  small  number  of  fishes  included  in  this  investigation  the 
measurements  have  not  been  treated  by  the  Biometric  method.  The 
three  forms  have  been  compared  by  means  of  the  averages  of  the 
characters. 

The  following  external  characters  have  been  adopted  \—r 

I.  Girth,  at  three  points,  viz. — 

(1)  Pectoral^  just  behind  bases  of  ventral  fins. 

(2)  At  anus. 

(3)  At  root  of  tail. 
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IL  DoRSO- Ventral  Heiqht,  at  three  points,  the  same  as  thQse  selected 

for  the  girth  measurement. 
III.  L,  Fins.     T.ENOTH  of  Paired  Fins. — 

(1)  Ventr.     Length  of  ventral  fin,  measuring  from  the  bases 

of  the  fin-rays  to  the  tip  of  the  longest  ray. 

(2)  Pect.     Length  of  the  pectoral   fin,  measuring  from    the 

base  of  the  first  fin- ray  to  the  hind  edge  of  the 

fin. 
IV.  Greatest  Height  or  Breadth  of  Unpaired  Fins. 
V   Tail  Rami— 

(1)  /.  dorsal.     Length  of  the  dorsal  ramus  of  tail,  measuring 

from  the  base  of  the  most  anterior  caudal  rays 
to  the  tip  of  the  dorsal  ramus. 

(2)  /.  ventral.     Ditto  of  ventral  ramus. 

(3)  Spready  or  the  greatest  breadth  (dorso- ventral  measurement) 

of  the  tail.     For  this  purpose  the  tail  is  not 
spread  out  to  its  fullest  extent,  but  is  simply 
allowed  to  drop  on  to  the  measuring-board. 
VI.  Eye.     Horizontal  diameter  and  vertical  diameter,  as  measured 

from  one  edge  of  the  orbit  to  the  other. 
VII.  Interorbital  Space. 
VIIL  Fin-rays— 

1  Dy2  Dy  3  D.     The  number  of  fin-rays  in  the  first,  second,  and 

third  dorsal  fins. 
1  A,  2  A,     The   number  of  fin-rays   in  the     rst  and  second 
anal  fins. 
IX.  Vertbbrs.     The  number  of  vertebrae. 

The  following  characters,  x.-zxi.  inclusive,  have  been  recorded  as  pro- 
jections on  the  lateral  axis.  The  lateral  axis  is  a  line  drawn  from  the 
most  anterior  point  of  the  fish  to  the  middle  of  the  Uiil  fiu. 

X.  /.  Snout. — The  length  of  the  snout,  viz.,  from  the  tip  of  the  [*re- 
maxilla  to  the  anteiior  border  of  the  orbit. 
The  remaining  characters   are  all  measured  from  the  most  anterior 
point  in  the  fish,  i.e.,  in  the  Cod  the  tip  of  the  premaxilla,  and  in  tlic 
Saithe  and  Lythe  the  tip  of  the  mandible. 

XL  Projection     of     Mandible. — Distance    between    the    tip    of 

mandible  and  the  tip  of  premaxilla. 
XII.  Eye. — Distance  from  the  most  anterior  point  of  the  fish  to  the 
anterior  border  of  the  orbit. 
XIII.  Ventr.  /. — Distance  from  anterior  point  to  the  base  of  outer 

fin-rays. 
XrV.  Op.   cl. — Distance    from    anterior  point  to    the    top    of  the 
opercular  cleft. 
XV.  Pect.  /. — Distance  from  anterior  point  to  the  base  of  top  ray  of 

the  pectoral  fin. 
XVI.  Anus. — Distance  from  anterior  point  to  the  anterior  border  of 
anu& 
XVII.  1  d,  2  d,  3  D.— Distance  from   anterior    point  to  the  beginning 

....  and  end  of  base  of  the  first,  &c.,  dorsal  fins. 
XVIII.  1   A,   2  A. — Distance   from   anterior   point    to    the   beginning 
....  and  end  of  the  first  and  second  anal  fins. 
XIX.  Base  op  Tail. — Distance  from  anterior  point  to  the  beginning 
of  the  tail  fin — d  dorsal  edge,  v  ventral  edge. 
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XX.  Rami  op  Tail. — Distance  from  anterior  point  to  the  dorsal  (d) 

and  ventral  (v)  tips  of  the  rami  of  tail. 
XXI.  Lateral  Linb. — Beginning  of  Bend.     Distance  from   anterior 
point  to  the  level  where  the  lateral  line  begins  to  turn  upwards. 
In  addition  to  the  foregoing  the  following  two  vertical  measurements 
were  made  in  connection  with  the  course  of  the  lateral  line : — 
XXII.  (1)  m.  Bend  at  Anus.    (2)  Ht.  Bend  at  P.  /.—Height  of  the 
bend  above  the  line  of  the  straight  caudal  portion  of  the  lateral 
line,  (1)  at  the  level  of  the  anus,.  (2)  at  the  level  of  the  base 
of  the  pectoral  fin. 

Measuring  Board. 

A  board  similar  to  that  used  in  the  research  on  the  Mackerel  (Eight- 
eenth Annual  Report  of  the  Fiehery  Boards  pp.  295  and  297)  was 
employed  in  the  present  case. 

The  measurements  have  been  made  in  centimetres.    The  equivalents  in 
the  English  standard  may  be  readily  got  from  the  following  examples : — 
2*6  cm.  =1  inch :  16  cm.  =6  inches :  80  cm.  =  1  foot. 

45  cm.  =1  foot  6  inches :  75  cm. =2  feet  6  inches :  100  cm.  =3  feet  3  inches. 

Conversion  op  the  Measurements  into  Percentages. 

The  measurements  were  converted  into  percentages  of  one  standard 
length,  viz.,  the  total  length  of  the  fish.  The  total  length  of  the  fish  is 
the  distance  from  the  most  anterior  point  (viz.,  in  the  cod  the  tip  of  the 
premaxilla,  in  the  saithe  and  lythe  the  tip  of  the  mandible)  to  the 
extremity  of  the  middle  ray  of  the  tail.  The  middle  rays  of  the  tail  do 
not  project  directly  backwards,  but  are  inclined  a  little  downwards.  The 
dimensions  represented  as  percentages  of  this  standard  are  given  in 
Tables  I.  (Cod),  II.  (Saithe),  III.  (Lythe). 
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Table  IV.— Cod,  6  &  2- 
Number  of  Fivr^an^s  and  Vertehrce. 


No. 

Length, 
cm. 

Sex. 

Fin-rays. 

Verte- 
bne. 

ID. 

2D. 

3D. 

1  A. 

2  A. 

1 

45 

? 

16 

17 

18 

22 

17 

62 

2 

55 

6 

• 

• 

• 

* 

• 

52 

3 

827 

6 

15 

20 

18 

21 

17 

58 

4 

83-8 

? 

15 

19 

19 

22 

18 

51 

5 

85-4 

6 

14 

18 

19 

19 

19 

61 

6 

89-5 

? 

14 

18 

20 

23 

18 

62 

7 

927 

? 

16 

18 

20 

21 

18 

62 

8 

93-9 

6 

13 

19 

18 

22 

17 

62 

9 

96-2 

6 

12 

22 

18 

21 

17 

61 

10 

102 

6 

13 

20 

18 

24 

18 

53 

11 

103-6 

?  . 

13 

18 

20 

21 

19 

62 

Table  V. — Saithe,  d  &  ?. 
Number  of  Fin-rays  and  Vertehrce. 


No. 

Length, 
cm. 

Sex. 

Fin-raya. 

Verte- 
brro. 

ID. 

2D. 

3D. 

lA. 

2  A. 

1 

14-6 

? 

14 

19 

21 

25 

21 

55 

2 

15 

? 

14 

23 

21 

28 

21 

56 

3 

15-2 

? 

14 

20 

19 

25 

21 

65 

4 

15-6 

6 

13 

20 

21 

25 

22 

55 

5 

16-2 

? 

14 

20 

19 

25 

20 

56 

6 

16-5 

6 

14 

22 

19 

26 

22 

55 

9 

641 

? 

15 

21 

21 

28 

22 

55 

10 

56-8 

6 

14 

22 

22 

28 

23 

54 

11 

68-4 

? 

14 

21 

21 

27 

21 

55 

12 

87-5 

? 

14 

22 

22 

30 

24 

56 

13 

88-4 

? 

13 

23 

20 

30 

20 

56 

14 

88-5 

6 

14 

20 

21 

26 

21 

66 

16 

88-9 

6 

15 

22 

24 

26 

23 

65 

16 

911 

6 

13 

21 

22 

27 

23 

55 

17 

91-3 

6 

15 

19 

21 

27 

23 

55 

18 

98-2 

6 

13 

24 

22 

32 

22 

54 

19 

98  6 

6 

12 

23 

21 

28 

21 

54 

20 

987 

6 

14 

23 

23 

26 

22 

54 
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Table  VI. — Lythe,  d  &  $. 
Number  ofFiiv^ays  and  Vertebrce. 


No. 

Length, 
cm. 

Sex. 

Fin-rays. 

Verte- 
brsB. 

ID. 

2D. 

3D. 

lA. 

2  A. 

1 

202 

? 

13 

20 

19 

33 

20 

2 

20-7 

? 

13 

18 

17 

29 

18 

53 

3 

28-5 

'^ 

13 

18 

18 

28 

19 

54 

4  . 

23-5 

? 

14 

18 

18 

26 

18 

54 

5 

25-6 

? 

13 

18 

18 

29   1   18 

53 

6 

25-7 

1 

13 

19 

19 

30   i   19 

53 

7 

26 

/ 

13 

18 

18 

30 

17 

54 

8 

26 

$ 

13 

18 

17 

25 

19 

54 

9 

26-3 

6 

13 

19 

17 

31 

18 

53 

10 

27-5 

? 

13 

19 

19 

31 

20 

53 

11 

27-8 

? 

13 

19 

17 

30 

19 

54 

12 

30  6 

(S 

13 

18 

18 

31 

19 

53 

13 

31 

? 

12 

17 

'' 

28 

19 

54 

14 

31-7 

? 

13 

17 

18 

28 

19 

52 

15 

361 

? 

12 

20 

19 

30 

18 

58 

16 

39-8 

? 

14 

17 

18 

29 

. 

54 

17 

42 

? 

13 

20 

17 

29 

20 

54 

18 

43-7 

2 

12 

20 

19 

30 

20 

54 

19 

47-6 

2 

12 

21 

18 

30 

19 

54 

20 

50 

2 

13 

21 

18 

31 

18 

54 

21 

50-5 

6 

13 

17 

17 

30 

18 

54 

22 

511 

6 

12 

20 

18 

30 

19 

53 

23 

56-5 

2 

13 

22 

20 

33 

21 

64 

24 

62 

2 

13 

20 

19 

30 

20 

54 

25 

62-8 

2 

13 

20 

18 

30 

19 

53 

26 

681 

2 

12 

19 

18 

30 

19 

54 

27 

69-6 

6 

12 

20 

17 

29 

18 

50 

2S 

711 

2 

13 

17 

20 

30 

19 

54 

29 

71-4 

(S 

13 

18 

19 

31 

19 

54 

30 

73 

d 

14 

19 

19 

29 

21 

53 

31 

76-4 

2 

13 

21 

20 

34 

20 

53 

32 

77 

6 

12 

19 

19 

29 

19 

54 

33 

78-2 

2 

12 

19 

19 

30 

19 

53 

34 

78-4 

2 

13 

18 

17 

28 

17 

53 

35 

78-5 

2 

13 

20 

18 

30 

20 

55 

36 

79 

2 

13 

20 

17 

31 

19 

52 

37 

82-9 

2 

12 

21 

19 

29 

20 

56 

38 

85-3 

2 

. 

.  . 

. 

. 

. 

52 

39 

86 

6 

13 

19 

17 

29 

18 

54 

40 

87-8 

2 

12 

20 

18 

^^niti 

7^^riJ^^V  - 

n^Q 

^^S 
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Sptteiei. 

FtTU, 

ID 

2D 

8D 

1  A 

2A 

Cod     

139 

18-9 

18-8 

21-6 

17-8 

Saithe 

13-8 

21-4 

211 

271 

21-7 

Lythe 

12-8 

191 

181 

29-7 

18-9 

The  number  of  rays  in  the  dorsal,  anal,  pectoral,  and  pelvic  fins  are 
given  by  Day  and  Smitt  as  follows : — 
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The  Averages. 

The  average  of  the  percentages  for  each  measurement  was  calcalated, 
and  is  to  be  found  in  the  bottom  line  of  the  Table.  Owing  to  the  com- 
paratively small  number  of  fishes  which  have  been  examined  it  has  not 
been  considered  advisable  to  calculate  the  fluctuations  of  the  means  of 
the  various  dimensions.  There  is  also  the  further  point,  that  it  would 
have  been  preferable  that  the  same  homologous  standard  of  length  had 
been  adopted.  In  the  case  of  the  cod  the  measurements  are  from  the 
tip  of  the  premazilla,  in  the  saithe  and  lythe  from  the  tip  of  the 
mandible.  As  the  averages  are  used  for  a  means  of  comparison  between 
the  three  species  as  to  their  external  characters,  the  averages  in  the  case 
of  the  saithe  and  lythe  have  been  corrected  so  that  they  represent  in 
Tables  YII.  and  VIII.  the  distances  measured  from  the  tip  of  the  pre- 
maxilla,  converted  into  percentages  of  the  length  of  the  fish  measured 
from  the  tip  of  the  premaxilla  to  the  extremity  of  the  middle  ray  of  the 
tail  fin.  This  operation  has  resulted  in  very  little  change  in  the  saithe 
quantities,  the  greatest  difierence  (viz.,  reduction)  not  exceeding  '5.  In 
the  case  of  the  lythe  the  reduction  is  as  great  as  1*2.  In  five  dimensions 
only  is  there  a  reduction  of  as  much  as  1,  viz.,  distances  of  ventral  fin, 
opercular  clefl,  pectoral  fin,  anus,  and  the  beginning  of  the  first  dorsal  fin. 
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Part  III, — Tw&ntieth  Avrnwl  Bepori 
Table  VIIL 


Le7igih  of  the  Bases  of  the  Unpaired  Fins  represented  as  Percentages  oj 
the  Length  of  the  Fish,  taJcen  from  the  Tip  of  PremaxiUa  to  erid 
of  Middle  Ray  of  TaU, 


Species, 

ID. 

2D. 

3D. 

1  A. 

2  A. 

Cod, 

Saithe,      .... 
Lythe,      .... 

18-4 
11-8 
10-2 

19-9 
227 
197 

18-9 
18-8 
12-2 

17-8 

27 

30-4 

11-8 
12-9 
12-6 

Comparison  between  the  Ck>D,  Saithe,  and  Ltthb. 
(Plate  VIII.— Cod,  Fig.  7 :  Saithe,  Figs.  5, 8, 1 1 :  Lythe,  Figs.  6,  9, 10.) 

The  comparison  between  the  three  species  is  made  then  by  means  of 
the  averages  given  in  Table  YII.  Taking  the  characters  in  the  order  in 
which  they  are  set  down  in  the  Table,  we  may  at  a  glance  see  the  general 
inter-relations  of  the  three  species. 

Girth : — It  is  useful  to  consider  the  girths  at  the  pectoral  region  and  at 
the  anus  together.  The  cod  has  a  greater  girth  in  the  pectoral  region  than 
at  the  anus ;  while  in  the  saithe  and  lythe  the  anal  girth  is  greater  than 
the  pectoral  The  girth  at  both  points  in  the  lythe  is  greater  than  in  the 
saithe.  The  greater  girth  in  each  of  the  three  species  is  just  over  50  per 
cent,  of  the  length,  while  the  less  is  a  little  under  50  per  cent,  of  the 
length.  The  cod  and  the  saithe  bear  an  inverse  relation  to  one  another ; 
by  simple  transposition  the  girths  of  one  form  are  converted  into  those  of 
the  other. 

As  regards  the  girth  of  the  caudal  peduncle,  the  cod  and  the  saithe 
agree  closely ;  while  the  girth  of  that  part  in  the  lythe  is  considerably 
greater  than  it  is  in  the  two  former. 

Dorso-Ventral  Height  ;^-In  this  character  practically  the  same  relation- 
ship is  seen  between  the  three  species  as  was  foand  to  exist  in  respect  to 
girth. 

Lengths  of  Paired  Fins : — In  the  matter  of  the  lengths  of  the  paired 
fins  very  definite  differences  exist  between  the  three  species.  In  the  cod 
and  the  lythe  the  pectoral  fins  are  of  similar  length,  and  a  little  greater 
than  that  of  the  saithe.  The  ventral  fins  differ  in  the  three  forms ;  and 
it  is  by  means  of  the  ratio  between  the  lengths  of  the  ventrals  and  pectorals 
that  the  differences  are  most  readily  described.  Thus  the  ventral  fin  of 
the  cod  is  d^yoMi  five^sixths  the  length  of  the  pectoral  \  that  of  the  saithe 
is  more  than  one-half  and  less  than  two-thirds  of  the  pectoral ;  while  in 
the  lythe  the  ventral  fin  is  less  than  on^half  the  length  of  the  pectoral. 

Greatest  Height  of  the  Unpaired  Fins : — The  unpaired  fins  of  the  cod 
are  higher  than  those  of  the  saithe  and  lythe,  which  are  very  similar  to 
one  another.  Those  of  the  lythe  are,  however,  with  the  exception  of  the 
second  dorsal,  a  little  higher  than  those  of  the  saithe. 

Tail  Fin : — As  regards  the  tail,  the  shape  of  which  differs  in  the  three 
species,  there  is  no  agreement  seen  between  the  species  in  the  measure- 
ments which  have  been  selected.  In  the  cod  the  dorsal  and  ventral  edges 
(rami)  are  shorter  than  in  the  lythe  and  saithe,  and  of  the  latter  two,  those 
of  Wv^  lythe  are  shorter  than  the  tail-rami  of  the  saithe.  While  in  the 
saithe  and  lythe  the  teal  is  forked,  in  the  cod  it  is  practically  straight  across. 
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The  Eye : — The  eye  of  the  lythe  is  much  larger  fhan  those  of  the  cod 
and  saithe.  In  the  two  latter  the  eyes  are  of  the  same  size,  and  the 
horizontal  diameter  slightly  exceeds  the  vertical  diameter.  In  the  lythe 
the  vertical  diameter  is  a  little  laiger  than  the  horizontal. 

Interorhital  Space: — Very  few  measurements  of  this  character  were 
made,  but  these  show  a  distinctly  broader  interorbital  space  in  the  cod 
and  saithe  than  in  the  lythe. 

Length  of  Snout : — All  three  differ  from  one  another  in  the  length  of 
the  snout.  Shortest  in  the  saithe,  it  is  a  little  longer  in  the  cod  than  in 
the  lythe. 

Projection  of  Mandible : — ^The  mandible  of  the  Ijrthe  projects  in  front 
of  the  premaxUla  on  an  average  twice  as  far  as  it  does  in  the  saithe. 

DiSTANCBS  FROM   THB  TiP   OP  THB  PrEMAXILLA. 

Ventral  Fin: — ^The  base  of  the  ventral  fin  is  in  each  form  further 
forward  than  that  of  the  pectoral,  and  is  also  slightly  in  front  of  the 
top  of  the  opercular  cleft  In  the  saithe  the  ventral  fin  is  situated  at 
about  the  same  level  as  in  the  lythe,  and  in  both  of  these  species  it  is 
anterior  to  its  position  in  the  cod. 

Operctdar  Cleft: — The  opercular  cleft  occupies  the  same  position  in 
the  saithe  and  the  lythe,  considerably  in  front  of  its  situation  in  the  cod. 

Pectoral  Fin: — A  relation  similar  to  that  found  in  the  case  of  the 
opercular  cleft,  exists  in  respect  to  the  position  of  the  base  of  the  pectoral 
fiu.  In  the  saithe  and  lythe,  in  which  they  are  at  the  same  level,  they 
are  in  front  of  that  of  the  cod. 

Anus : — In  the  position  of  the  anus  the  thiee  species  differ  from  one 
another.  In  the  lythe  the  anus  is  furthest  forward ;  next  comes  the  saithe, 
and  behind  it  again  the  cod.  The  anus  has  in  each  a  definite  position 
with  respect  to  the  first  or  second  dorsal  fin.  In  the  lythe  and  saithe  it  is 
below  the  first  dorsal ;  but  while  in  the  former  it  b  perpendicularly  below 
the  anterior  half  of  the  first  dorsal  fin,  in  the  latter  it  lies  below  the 
posterior  half  of  the  same.  In  the  cod  the  anus  is  vertically  below  the 
anterior  half  of  the  second  dorsal  fin. 

First  Dorsal  Fin : — The  first  dorsal  fin  begins  further  forward  in  the 
cod  than  in  the  saithe,  and  in  the  latter  it  is  in  front  of  the  same  in  the 
IjTthe.  As  in  all  three  species  the  first  dorsal  fin  ends  at  about  the  same 
level,  their  bases  are  correspondingly  greater  the  further  forward  the  fins 
begin.  Thus  the  bases  of  the  first  dorsals  measure — cod,  13'4  ;  saithe, 
11*8;  lythe,  10*2  per  cent,  of  the  length  of  the  fish  respectively. 

Second  Dorscd  Fin : — The  second  dorsal  in  the  cod  and  saithe  b^ins 
sooner  than  in  the  lythe.  In  the  cod  it  ends  first,  next  in  the  lythe,  and 
last  in  the  saithe.  The  bases  of  the  second  dorsals  measure — cod,  19*9  ; 
saithe,  22*7 ;  lythe,  19*7  per  cent,  of  the  length  of  the  fish. 

Third  Dorsal  Fin : — ^This  fin  commences  earHer  in  the  cod  than  in  the 
lythe,  and  in  the  latter  a  little  in  front  of  the  level  of  its  beginning  in  the 
saithe.  It  ends  in  a  corresponding  order.  In  the  saithe  it  comes  con- 
siderably further  back  than  in  the  other  two.  The  base  of  the  fin 
measures — cod,  13*9 ;  saithe,  13*3  ;  lythe,  12*2  per  cent,  of  the  length  of 
the  fish. 

The  length  of  the  finless  peduncle,  that  is,  the  interval  between  the 
end  of  the  third  dorsal  and  the  beginning  of  the  dorsal  edge  of  the  tail 
fin,  is— cod,  2*5 ;  saithe,  3*2 ;  lythe,  3*5  per  cent.  In  the  lythe  and 
saithe  it  is  longer  than  in  the  cod. 

First  Anal  Fin  .-—The  same  relative  positions  which  were  found  in  the 
case  of  the  anus,  naturally  hold  good  with  respect  to  the  beginning  of  the 
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first  anal  fin.  It  commences  furthest  forward  in  the  Ij the,  next  in  the 
saithe,  and  furthest  back  in  the  cod.  It  ends  soonest  in  the  cod,  then  in 
the  lythe,  and  last  in  the  saithe.  The  lengths  of  the  bases  of  this  fin  in 
the  three  species  are — cod,  17*8 ;  saithe,  27  ;  lythe,  30' 4  per  cent,  of  the 
length  of  the  fish. 

Second  Anal  Fin : — In  the  cod  and  the  lythe  the  second  anals  begin 
together,  and  in  front  of  that  fin  in  the  saithe.  This  fin  ends  first  in  the 
cod,  next  in  the  lythe,  and  last,  and  that  at  a  considerable  interval,  in  the 
saithe.  The  base  of  the  fin  measures — cod,  11 '8;  saithe,  12  9;  lythe, 
12*6  per  cent,  of  the  total  length  of  the  fish. 

The  finless  part  of  the  peduncle  (ventral  edge)  measures  in  the  cod  2*7, 
in  the  saithe  3*4,  and  in  the  lythe  3*3  per  cent. 

Base  of  Tail : — The  base  of  the  tail  is  further  forward  in  the  cod  than 
in  the  lythe,  and  in  the  latter  it  is  in  front  of  the  same  part  in  the  saithe. 
The  dorsal  and  ventral  origins  of  the  tail  are  at  about  the  same  level. 

Rami  of  Tail : — The  rami  of  the  tail,  both  dorsal  and  ventral,  in  the 
lythe  and  saithe  project  behind  the  ends  of  the  middle  rays  of  the  tail. 
In  small  cod,  e,g,  46  cm.,  they  project  a  very  little  beyond  the  middle 
rays,  but  in  adult  cod  the  middle  rays  project  the  furthest  back.  The 
tail  then  in  the  adult  cod  is  rounded  gently  outwardly ;  in  the  saithe  and 
lythe  it  is  forked.  It  b  much  more  deeply  forked  in  the  saithe  than  in 
the  lythe. 

The  condition  in  the  cod  might  be  imagined  to  result  from  the 
condition  in  the  saithe  by  a  forward  transference  of  the  rays  of  the 
dorsal  and  ventral  lobes  of  the  tail.  All  the  dorsal  fins  and  the 
second  anal  fin  of  the  cod  are  carried  further  forward  than  in  the 
saithe.  The  hind  extremity  of  the  first  anal  also  occupies  a  more 
anterior  position  in  the  cod  than  it  does  in  the  saithe.  The  further 
posterior  position  of  the  anus  in  the  cod  simply  reduces  the  length  of  the 
first  anal  fin.  So  that  we  have  in  the  cod  an  anterior  transference  of  the 
unpaired  fins,  to  such  an  extent  that  the  lobes  of  the  caudal  fin,  which  in 
the  saithe  project  backwards  into  two  prominent  rami,  now  occupy  a 
position  in  which  their  hind  edges  project  little  or  none  at  all  behind  the 
tips  of  the  middle  tail-rays.  In  the  lythe  we  have  an  intermediate  con- 
dition. In  this  form  the  third  dorsal,  first  and  second  anal  fins,  and  the 
bases  of  the  caudal  fin  are  well  in  front  of  those  parts  in  the  saithe.  The 
fork  in  the  tail  is  thus  much  shallower  than  in  the  saithe. 

Lateral  Line : — The  lateral  line  in  all  three  forms  is  straight  in  its  hind 
third,  ie»  from  the  base  of  the  tail  fin  forward  to  about  the  middle  of  the 
first  anal  fin.  In  this  region  it  begins  to  bend  upwards.  In  the  cod  and 
lythe  it  turns  rapidly  upwards,  and  runs  in  a  curve  forward  to  the  level 
of  the  pectoral  region.  In  the  saithe  it  begins  to  rise  near  the  hind  end 
of  the  first  anal  fin,  and  proceeds  very  gently  upwards  in  a  straight  line 
to  its  greatest  height  in  the  pectoral  region.  The  point  at  which  the 
lateral  line  turns  upwards  is  furthest  forward  in  the  lythe,  next  in  the 
cod,  and  furthest  back  in  the  saithe.  In  the  lythe  it  rises  more  rapidly 
than  in  the  cod,  and  at  the  anus  it  is  further  up  on  the  side  of  the  fish 
than  it  is  in  the  cod  and  saithe,  but  just  over  the  base  of  the  pectoral  fin 
it  is  highest  in  the  cod,  next  in  the  saithe,  and  least  in  the  lythe.  The 
height  of  the  lateral  line  at  these  two  points  is  measured  above  the  level 
of  the  hind  straight  third  of  the  line. 

ThB  VBRTBBRfi. 

The  cod  has  the  smallest  number  of  vertebree,  viz.,  an  average  of  51*9, 
while  the  lythe  has  an  average  ntimber  of  53*4,  ^d  the  saithe  an 
average  of  54*8  vertebree. 
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Day*  gives  51  as  the  number  of  the  vertebwe  of  the  cod.  In  the 
"Scandinavian  Fishes"  the  number  is  stated  at  51-54  for  the  cod, 
54-55  for  the  saithe,  and  53,  54  for  the  lythe.  According  to  Jordan  and 
Evermann,t  the  saithe  has  54  vertebrse. 

Fin-bays. 
(Table,  page  241.) 

let  Dorscd: — The  cod  and  the  saithe  have  practically  the  same  number  of 
rays  in  the  first  dorsal  fin,  viz.,  averages  of  13*9  and  13*8  respectively, 
while  the  lythe  has  an  average  of  12*8  rays. 

2nd  Dorsal : — In  respect  to  this  fin  the  cod  and  lythe  approach  one 
another  closely,  having  averages  of  18*9  and  191  respectively,  while  that 
of  the  saithe  is  21*4  rays. 

Zrd  Dorsal : — Cod  and  lythe  again  resemble  one  another  with  respec- 
tive averages  of  18*8  and  18*1,  while  in  the  saithe  the  average  is  found 
to  be  21*1  rays. 

\8t  Anal : — In  their  average  number  of  rays  the  saithe  and  lythe,  with 
27*1  and  29*7  respectively,  are  more  nearly  related  to  one  another  than 
to  the  cod,  in  which  there  was  an  average  of  21*6  rays  only. 

2nd  Anal: — In  the  cod  and  lythe  the  averages  are  17*8  and  18*9 
respectively,  while  that  of  the  saithe  is  21 -7  rays. 

It  has  been  shown  above  that  in  certain  characters  two  of  the  forms 
approach  each  other  closely,  while  they  are  separated  by  an  interval  from 
the  third  species.  Saithe  and  lythe  resemble  one  another  in  the  greatest 
number  of  characters,  but  there  are,  however,  certain  dimensions  in  which 
each  of  them  is  more  nearly  related  to  the  cod  than  they  are  to  one 
another. 

The  inter-relationships  are  set  out  in  the  following  scheme.  The  first 
two  forms  are  in  each  case  the  closely-allied  species,  and  the  characters  in 
which  they  exceed,  and  those  in  which  they  are  less  than,  the  third  form 
are  given  in  detail : — 

Girth  (at  Anus):  D.-V.  Height  (at 
Anus) :  Projection  of  Mandible :  d. 
(distance)  of  beginning  of  3  D. :  Fin- 
rays  (1  A.):  L  (length)  of  base  of 
1  A. 

''/.,  Ventral  Fin  :  Greatest  height  of  all 
Unpaired  Fins:  d.y  Ventral  Fin: 
d.,  Opercular  Cleft :  d,.  Pectoral 
Fin :  I.  of  base  of  1  D. 


Saithe  and  Lythe,  < 


>Cod 


<Cod 


>«^«'-r'ss'ft!^'' 


,   Pectoral  Fin:  c?., 


Cod  and  Lythe,     •-< 


rd.,  end  of  2  D. :    d,  end  of  3  D. :    d, 
<  Saithe,<       beginning  and  end,  2  A. :  Fin-rays, 
]^     2  D.,  3  D.,  2  A. :  I,  base,  2  D. 

\^  T   i.u     f  Interorbital  space :  L.  base  of  3D.: 
>  Lythe,  I      Fin.rays,  1  D. 

I  ^  T  ^u     J  Girth  (at  TaU) :     Height   of   Tail  : 
^<  Lythe,  I      Diameter  of  Eye. 

•  '*Thb  Fishbs  of  Qrbat  Brttain  and  Irbland/'  London.  1880-1884. 
t  "Thb  Fishbs  of  North  and  Middle  Ambrica,"  Pt.  iii,  Bull.  U,S,  Nat,  Museum, 
WathingUm,  1898. 


Cod  and  Saithe, 
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By  means  of  the  characters  which  were  selected,  similarities  and  more  or 
less  prominent  differences  between  the  three  species  have  been  brought  out. 
But  since  in  a  large  number  of  these  cases  the  differences  are  of  small 
amount,  and  require  therefore  rather  minute  measurement,  they  are  not 
of  much  value  in  a  specific  description.  The  specific  description  should 
contain  nothing  more  than  a  sufficiency  of  characters  to  ensure  the  dis- 
crimination of  the  form.  These  should,  moreover,  be  obvious  and  readily 
marked  characters.  In  certain  works  the  specific  descriptions  are  ex- 
tremely cumbersome,  and  so  overloaded  with  detail  that  it  is  a  matter 
of  some  difficulty  to  diagnose  the  species  of  a  fish  by  their  aid. 

For  the  characters  of  the  Family  GADiDiB,  and  of  the  Oenus  Gadub,  we 
may  adopt  the  description  given  in  Smitt's  '<  Scandinavian  Fishbs," 
Stockhohn,  1893,  Part  I.,  viz.  :— 

FaH.   GADIDiE. 

Body  elongated,  compressed^  davate  or  fusiform^  and  covered  with 
thin  cycloid  scales.  Caudal  fin  distinct  from  the  other  vertical  fins.  Jaws 
furnished  with  teeth,  Gill^enings  large;  branchiostegal  membranes 
moi'e  or  less  completely  free  from  the  isthmus,  Pseudobranchice  wanting, 
or  glandular,  Air-bladdei*  and  pyloric  appendages  generally  wdl- 
developed. 

Gbnus  Gadus. 

Three  dorsal  fins,  all  fuUy  developed,  and  two  anal  fins.    Peduncle 
(finless  part)  of  the  tail  distinctly  marked  off.     Ventral  fins  nm'mal, 
with  6  rays,     Jaw4eeth  and  vomerine  teeth  present,     Branchiostegal. 
rays  7. 

Spboipic  Dbsoription. 

It  is  not  my  purpose  to  give  a  complete  specific  description  of  the  three 
species,  since  they  alone  of  the  members  of  the  g^ius  Gadus  are  under 
consideration.  A  few  characters  by  which  they  may  be  readily  separated 
will  be  given  below. 

Barbel, — In  most  systematic  works  it  is  stated  that  the  lythe  has  no 
barbel.  .  That  is  true  so  far  as  it  refers  to  an  external  barbel  Beneath 
the  skin,  however,  the  cartilaginous  basis  of  the  barbel  may  be  found  on 
dissection.  (Vide  b.  Fig.  29,  PI.  I.)  The  saithe  has  a  very  small  barbel ; 
that  of  tlie  cod  is  large  and  prominent. 

Saithe  (Gadus  virens). — Parnell,  in  his  "Fibhbs  of  thb  Firth  of 
Forth,"  divided  the  saithe  into  two  species,  in  one  of  which,  Merlangus 
ca/rbonarius,  the  mandible  projected  in  front  of  the  premaxilla,  while  in 
the  other,  Merlangus  virens,  the  upper  and  lower  jaws  were  of  equal 
length.  The  form  which  he  described  as  of  the  latter  species  measured 
10  inches  (25  cm.),  and  was  no  doubt  a  young  saithe.  In  the  young 
saithe  the  upper  and  lower  jaws  are  of  about  the  same  length,  while  in 
the  adult  saithe  the  lower  jaw  projects  in  front  of  the  upper. 

The  scheme  given  below  includes  certain  readily  gauged  characters, 
sufficient  in  number  and  importance  to  enable  the  three  species  to  be 
easUy  separated : — 
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Plate  VIIL— Cod,  Fig.  7:  Saethb,  Figs.  5,  8, 11 :  Lythb>  Figa  6,  9,  10. 


Character. 

Cod. 
(Oadiu  ccUlaruu.) 

SAITRB. 
{Oadus  virent,) 

Ltthb. 
( Oadiu  pollacMus. ) 

Jaws, 
Lateral  Link, 

Tail  Fin,  Hind 
Edge  of, 

Anus, 

Length  of  Ven- 
tral Fin, 

Girth   at  Pec- 
toral Region, 

Upper     projecti    in 
front  of  lower. 

Broad,  whiu^  excopt 
anterior    part. 
Abdominal    part 
—cvarved. 

Very    tlighily    con- 

<<rft^A<  or  slightly 
convex     (adult 
cod). 

Below  first  part  of 
2nd  DorMUFitL 

About  Jiee-sixths  of 
the  length  of  the 
Pectoral  Fin. 

Greater  than  the 
girth  at  the  Anus. 

Lower  projects  in 
front  of  upper. 

Straighi.'broadvhtU 
streak. 

Deeply  forked. 

Below  hind  ha^  of 
1st  Dorsal  Fin. 

More  than  otu-half 
and  less  than  two- 
thirds    of     the 
length  of  the  Pec- 
toral Fin. 

Less  than  the  girth 
at  the  Anus. 

Lower  projects  in 
front  of  upper. 

Dark    narrow  line, 
not     prominent. 
Abdominal    part 
— curved. 

Slightly  forked. 

Below  ^st  half  of 
Isl  Dorsal  Fin. 

ot  the  length  of 
the  Pectoral  Fin. 

Less  than  the  girth 
at  the  Anus. 

The  pectoral  fiu  of  the  saithe  is  pointed  at  its  extremity,  whereas  in  the 
cod  and  lythe  it  is  rounded  (Figs.  1,  3,  and  7,  Plate  YIII.). 

Colours.. 

Cod. — The  following  description  waa  taken  from  a  female  cod 
46*3  cm.  in  length,  an  hour  or  two  after  capture : — 

On  the  dorsum  and  greater  part  of  the  side  the  ground  colour  is  slaty 
green  (dark  olive).  It  is  splashed  all  over  the  abdominal  and  caudal 
portions  with  round  laminarian  yellow  patches  closely  set  together ;  they 
extend  on  the  sides  down  below  the  lateral  line.  In  the  caudal  part  of 
the  body,  that  is  behind  the  level  of  the  anus,  the  patches  are  united  into 
a  broad  yellow  longitudinal  band  running  above  and  below  the  white 
caudal  part  of  the  lateral  line.  On  the  side  of  the  abdomen  the  lower 
border  of  the  yellow  blotches  is  in  line  with  the  band  on  the  ventral  side 
of  the  caudal  part  of  the  lateral  line. 

The  part  of  the  side  below  the  yellow  patches  is  slate  coloured. 

The  belly  is  white.  The  white  part  is,  however,  restricted.  It  \a 
broad  below  the  head  and  in  the  pectoral  region,  but  it  gradually 
narrows  till  behind  the  anus  it  is  a  mere  strip  alongside  the  bases  of  the 
anal  fins. 

The  dorsum  of  the  head  and  of  the  trunk  in  front  of  the  first  dorsal  fin 
.is  of  a  dark  olive  colour. 

The  dorsal  fins  and  tail  are  olive ;  the  anals  white  along  their  bases, 
merging  into  a  slaty  colour  along  the  distal  part  of  the  fin. 

The  pectoral  fin  is  light,  almost  colourless,  vnth  a  yellow  tinge. 

The  ventral  fin  has  a  white  base,  white  outer  border,  dark  slaty 
superior  surface,  and  white  and  slaty  inferior  surface. 

Saithe. — The  following  description  was  taken  from  two  saithe 
measuring  respectively  56*8  cm.  male,  and  54  cm,  female,  captured  a 
short  time  previously  :— 
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The  dorsum  of  head  and  body  is  of  a  deep  black  colour,  which  has  a 
green  tioge.  The  belly  and  lower  part  of  the  sides  are  white.  There 
is  a  golden  sheen  over  the  belly  and  the  white  parts  of  the  side.  The 
ventral  fins  are  coloured  white  and  pink.  The  lateral  line  is  a  broad 
white  streak  in  its  whole  length. 

Ltthb; — Two  lythe  measuring  73  cm.  male,  and  39-8  cm.  female,  were 
examined  immediately  after  capture. 

The  dorsum  is  of  a  dark  olive  colour.  This  colouration  does  not 
extend  further  down  the  sides  of  the  abdomen  than  the  highest  part  of 
the  lateral  line.  The  sides  below  that  level  are  whitish.  Behind  the 
anus  the  dark  olive  colour  gradually  envelops  the  whole  side. 

A  golden  network  is  spread  over  the  dorsum  and  down  over  part  of 
the  white  side. 

The  lateral  line  is  dark  and  not  prominent. 

The  above  descriptions  of  the  colours  of  the  three  species  agree  well 
with  those  given  in  Smitt's  ''Scandinavian  Fishes." 

Anatomical  Dipfbrencb — Urinary  Bladdei', 

In  the  cod  there  are  two  lobes  to  the  urinary  bladder  :  in  the  saithe 
and  lythe  the  urinary  bladder  has  no  lobes. 

The  ureter  leaves  the  kidney  at  a  point  well  behind  the  level  of  the 
anus.  It  passes  down  on  one  side  of  the  swim  bladder,  and  is  con- 
tinued forward  to  dilate  into  the  urinary  bladder  close  to  the  rectum. 
The  ureter  does  not  always  pass  down  on  the  same  side  of  the  swim 
bladder. 

Cod. — Of  5  males  examined,  the  ureter  was  in  two  cases  on  the  right 
side  of  the  swim  bladder,  and  in  three,  on  the  left  side  of  the  same. 

Of  5  female  cod,  in  three  cases  it  was  on  the  right  side,  and  in  two 
on  the  left. 

Saithe. — Of  8  males,  in  five  the  ureter  was  on  the  right  side,  and  in 
three  on  the  left. 

Of  4  females,  it  was  in  one  on  the  right  side,  and  in  three  on  the  left 
side. 

Lythb. — Of  seven  males,  the  ureter  came  down  on  the  right  side  of 
the  swim  bladder  in  two  cases,  and  in  five  cases  on  the  left  side. 

Of  19  females,  it  was  in  fourteen  cases  on  the  right  side,  and  in  five 
cases  on  the  left  side. 

These  figures  will  be  more  readily  followed  in  the  accompanying 
Table. 


Sbx. 

Cod. 

Saithe. 

Lythe. 

Right. 

Left. 

Right. 

Left 

Right 

Left 

Male, 

Female,        .... 

2 
8 

3 
2 

5 

1 

3 
3 

2 
14 

'    6 
5 

The  number  of  specimens  examined  is  small,  but  they  indicate  that  in 
the  lythe  the  ureter  in  the  male  is  most  frequently  to  be  found  on  the 
left  side  of  the  swim  bladder,  whereas  in  the  female  it  is  usually  on  the 
right  side  of  that  organ.  In  the  case  of  the  saithe  the  opposite  would 
seem  to  be  the  condition,  while  in  the  cod  the  very  insufficient  data  show 
a  tendency  towards  the  arrangement  in  the  lythe. 
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Note  on  the  Reproduction  of  the  Lythe. 

In  May  a  male  measuring  50*5  cm.,  and  a  female  measuring  43*7 
cm.,  were  immature.  A  female  measuring  87*8  cm.  was  in  June  spent. 
In  September  a  female  72  cm.  in  length  had  a  developing  ovary,  and  in 
December  two  males  measuring  71  and  73  cm.  were  almost  ripe. 

According  to  Mr.  Duthie,  a  few  ripe  lythe  are  captured  during  March 
in  the  cod  nets  at  Girvan. 

For  other  data  regarding  the  spawning  of  the  lythe,  see  M*Intosh  and 
Masterman,  "British  Marine  Food-Fi8HP»,"  London,  1897. 

OSTEOLOOICAL  DiFFERBKCBS. 

In  addition  to  the  description  and  measurement  of  the  external 
characters,  this  research  has  included  a  comparison  between  the  three 
species  in  respect  to  the  form  of  the  bones  of  the  head. 

The  osteology  of  Teleosteans  has  been  treated  by  a  large  number  of 
authors,  the  names  of  whom  it  is  not  necessary  here  to  mention.  It  is 
not  the  purpose  of  this  paper  to  enter  upon  the  general  morphology  of 
the  skull,  but  simply  to  institute  a  comparison  between  the  bones  of  the 
head  of  the  three  Gadids,  Cod,  Saithe,  and  Lythe.  It  is,  moreover,  not 
Intended  to  cover  the  field  of  development.  All  the  descriptions  are, 
unless  expressly  stated  otherwise,  made  upon  the  skeletons  of  large 
specimens,  of  which  the  following  is  a  list : — 

r  Males,  measuring  82-7,  85-4,  94,  96.5,  102  cm. 
Cod     I  Females,  measuring  92*7,  103*5  cm 

{  Disarticulated  Bones  of  Skull — male,  95*5  C7n.;  female,  89*5  cm. 

(  Males,  measuring  88*5,  889,  90,  98-2,  98*7  cm, 
Saithe<  Females,  measuring  87*5,  90,  96*2  cm, 

(  Disarticulated  Bones  of  Skull — male,  9 11  cm,;  female,  90  cm, 

j  Males,  measuring  70*6,  71*4,  75,  86  C7n. 
Lythe]  Females,  measuring  76-4,  78-4,  78*4,  78-5;  82*9,  878  cm, 

[  Disarticulated  Bones  of  Skull — male,  69*6  cm, ;  female,  85*3  cth, 

SiDce  no  very  evident  indication  of  sexual  differences  in  the  skulls  of 
any  of  the  species  was  made  out,  the  contrasting  points  which  are  de- 
tailed are  to  be  regarded  as  bearing  value  quite  independent  of  sex.  A 
considerable  amount  of  variation  exists  in  the  skulls  of  any  one  species, 
and  differences  due  to  individual  variation  were  found  between  fishes  of 
one  sex,  of  as  great  amount  as  there  were  between  those  of  different 
sexes. 

In  instituting  the  comparison  it  will  be  necessary  to  traverse  ground 
which  has  been  already  well  opened  up — viz.,  in  connection  with  the 
osteology  of  the  cod.  This  is  a  type  which  has  been  much  studied ;  it 
has  been  treated  in  detail  by  Owen.*  So  far  as  I  am  aware,  no  detailed 
description  has  been  given  of  the  skeletons  of  the  saithe  and  lythe.  The 
osteology  of  the  haddock  (Gadua  aglefinus)  has  been  exhaustively  treated 
by  St.  John  Brook8.t 

As  might  be  inferred,  the  bones  of  so  closely  allied  species  as  the  three 
Gadids  here  treated  are  on  the  whole  very  similar,  and  the  differences 
are  in  many  cases  those  of  detail  In  Plates  lY.-XI.  drawings  or 
photographs  of  all  the  bones  described  are  given. 

*  Hontorian  Lectures  II.  Lectures  on  the  Comparative  Anatomy  and  Physiology  of 
the  Vertebrate  Animals.    Pt  I.  Fishes.    London.  iS46. 

fThe  Osteology  and  Arthrology  of  the  Haddock  {GfadMS  mglefiivm).  The  Scientific 
Proceedings  of  (he  Royal  IhibiiH  Societtf.    [Read,  1883.1 
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The  terminology  which  I  have  followed  ia  with  one  or  two  exceptions 
that  adopted  by  GUnther*  and  Boulenger.t 
The  descriptions  are  made  on  the  bones  of  the  left  side  of  the  fish. 

Skull. 

View  from  Above, 

Cod,  Fig.  31,  PI.  V. :  Saithb,  Fig.  33,  PI.  V. :  Lythe,  Fig.  34,  PI.  V 

Id  the  case  of  fishes  of  equal  length  the  skull  of  the  cod  is  larger  and 
more  massive  than  that  of  the  saithe,  while  that  of  the  latter  is  greater 
than  the  skull  of  the  lythe.  Seen  from  above,  the  skulls  much  resemble 
one  another.  One  point  of  considerable  importance  separates  the  skull 
of  the  cod  from  the  other  two,  and  that  is  that  while  in  the  former  the 
front  edge  of  the  ethmoid  is  exactly  above  the  anterior  edge  of  the 
vomer,  in  the  saithe  and  the  lythe  the  ethmoid  is  situated  well  behind  the 
front  edge  of  the  vomer ;  so  that  in  the  view  from  above  nearly  all  the 
upper  surface  of  the  expanded  portion  of  the  vomer  is  seen. 

Another  point  of  difference  is  in  the  shape  of  the  frontal.  In  the 
lythe  the  anterior  end  of  the  frontal  is  almost  square  across,  in  the  cod 
and  saithe  it  is  more  tapered  and  pointed.  The  ethmoid  in  the  cod  has  a 
superior  surface  of  considerable  length  and  breadth  ;  but  in  the  saithe  it 
is  reduced  to  a  short,  sharp  ridge.  In  the  lythe  it  is  broader  than  in  the 
saithe.  The  hind  portion  of  the  ethmoid  which  articulates  with  the 
frontal  is  continued  backwards  in  the  latter  bone  as  a  distinct  broad 
ridge,  extending  back  to  the  foramina.  In  the  saithe  such  a  ridge  is  to 
be  traced,  but  in  this  fish  it  is  not  prominent,  while  in  the  lythe  it  is 
absent 

The  two  large  foramina  in  the  frontal  show  certain  differences.  In  the 
cod  and  saithe  they  usually  end  anteriorly  in  a  narrow  angle,  though 
sometimes  both  ends  are  rounded.  In  the  lythe  they  are  kidney-shaped, 
and  are  on  the  whole  wider  than  those  of  the  cod  and  saithe :  anteriorly 
they  are  turned  outwards  and  have  their  margins  rounded.  The  posterior 
end  is  distinctly  wider  than  the  anterior.  Not  infrequently  the  shape  of 
the  foramen  is  altered  by  little  bony  processes  which  arise  from  the 
margins.  In  the  lythe  and  saithe  the  foramina  are  deep,  their  hind 
margins  being  high.     In  the  cod  they  are  shallow. 

The  lameUse  which  form  the  grooves  which  lodge  the  sapraorbital 
canals  differ  in  the  three  species.  In  the  cod  the  lameUa  is  broader  than 
in  the  other  two ;  and  in  the  lythe  it  is  distinctly  higher  than  in  the 
other  two.  The  lamelUs  of  the  two  sides  gradually  approach  each  other 
as  they  proceed  anteriorly,  until  they  reach  the  anterior  ends  of  the 
foramina  in  the  cod,  and  from  this  point  they  turn  outwards  very 
slightly,  and  then  bend  inwards,  being  separated  at  the  front  end  of  the 
frontal  by  about  the  same  distance  as  at  the  level  of  the  foramina.  In  the 
saiihe  the  lamellse  approach  one  another  a  little  more  closely  at  the 
foramina  than  they  do  in  the  cod.  In  that  region  the  groove  formed  by 
the  overhanging  lamella  is  converted  into  a  closed  bony  canal  by  the 
presence  of  a  vertical  plate  connecting  the  outer  edge  of  the  lamella  with 
the  main  part  of  the  frontal.  In  the  lythe  the  lamellae,  after  approaching 
close  to  one  another  about  the  middle  of  the  foramina,  bend  sharply 
outwards,  and  then  inwards  toward  the  median  line.  The  vertical  wall 
of  the  closed  canal,  however,  is  continued  outwards  to  the  anterior  outer 
corner  of  the  frontal,  making  a  very  wide  funnel-like  mouth  to  the  canal. 

♦  Gunther.    The  Study  of  Fishes.     Edinburjjh,  1880. 
fBoulenger.    Catalogue  of  the  Perciform  Fishes  in  the  British  Musemni  2Qd  edition. 
London,  1895. 
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In  the  cod  and  saithe  the  mouth  of  the  canal  is  small  in  comparison  to 
that  in  the  lythe.  The  space  in  front  of  the  foramina  and  between  the 
edges  of  the  lamellse  is  in  the  cod  fairly  flat,  thongh  it  shows  a  distinct 
median  ridge,  the  coniinoation  of  the  process  from  the  ethmoid,  and  on 
either  side  of  that  a  shallow  longitudinal  groove.  In  the  saithe  and 
lythe,  however,  there  is  a  broad,  deep  depression  between  the  prominent 
edges  of  the  lamellae.  In  the  hind  portion  of  the  frontal  the  lamella  is 
seen  to  be  two-layered.  This  is  apparent  only  at  its  posterior  end, 
where  the  lower  layer  appears  projecting  from  below  the  upper.  The 
posterior  edge  of  the  upper  layer  is  irregular,  but  may  be  tiaced  to  a 
connection  with  the  beginning  of  the  ridge  in  the  parietal.  In  the  cod 
this  may  be  made  out  in  only  a  few  skulls,  but  the  two  layers  are  very 
dbtinct  in  the  saithe  and  lyUie.  In  the  lythe  there  is  a  larger  portion  of 
the  lower  layer  tree  from  the  upper  layer  than  in  the  saithe. 

The  outer  edges  of  the  frontds  in  the  cod  and  saithe  are  only  slightly 
curved  inwards  over  the  orbit :  in  the  latter  more  so  than  in  the  former ; 
but  in  the  lythe  there  is  a  deep  incurving  in  that  region. 

The  occipital  spine  is  a  continuation  of  a  prominent  ridge  or  spine  on 
the  frontal.  In  very  few  specimens  is  the  anterior  portion  or  origin  of 
the  frontal  spine  perfectly  median  :  it  is  usually  deflected  to  one  side  or 
the  other.  In  the  cod  this  spine  ends  anteriorly  at  some  distance  behind 
the  two  large  foramina.  In  the  saithe  it  begins  at  the  hind  border  of  the 
foramina,  and  is  to  be  traced  still  further  forward  as  a  ridge  between  the 
two  cavities.  In  the  lythe,  in  which  the  septum  between  the  two 
foramina  is  much  broader  than  in  the  saithe,  the  forward  continuation  of 
the  spine  is  not  always  well  marked,  but  may  usually  be  traced.  In  the 
cod,  however,  in  front  of  the  origin  of  the  spine,  and  between  it  and  the 
hind  borders  of  the  foramina,  there  is  a  depression  which  sharply  defines 
the  front  extremity  of  the  spine. 

On  the  posterior  portion  of  the  frontal  there  is  on  either  side  of  the 
frontal  spine  a  ridge  running  from  the  angle  between  the  spine  and  the 
lamella,  backwards  and  outwards.  It  practically  bisects  this  angle,  and 
is  continued  directly  into  the  ridge  on  the  parietal,  which  further  back 
rises  into  the  crest  of  that  bone.  In  the  saithe  and  lythe  this  ridge  is 
very  well  marked :  in  the  cod  it  is  with  difficulty  made  out,  since  the 
ridge  on  the  parietal  is  reduced  to  a  mere  line.  The  frontal  and  parietal 
are  dovetailed  into  one  another.  In  the  saithe  a  broad,  and  usually  long, 
dovetail  of  the  parietal  is  inserted  in  the  posterior  border  of  the  frontal, 
between  the  spine  and  the  oblique  ridge,  while  a  process,  which  is  a 
continuation  of  the  ridge  on  the  frontal,  runs  backward  and  well  up  the 
ridge  on  the  parietal.  The  same  condition  exists  in  the  lythe,  but 
generally  the  ridge  process  is  much  shorter  than  in  the  saithe.  The  same 
general  arrangement  of  interlocking  may  be  followed  in  the  case  of  the 
cod.  In  two  saithe  skulls  (male)  the  frontal  ridge  processes  rose  at  their 
extremities  into  crests,  which  projected  above  ti^e  level  of  the  adjacent 
parietal  ridge.  In  the  posterior  external  corner  of  the  frontal  there  is  a 
notch,  in  which  lies  the  superior  suborbital  This  notch  is  deeper  in  the 
cod  and  lythe  than  in  the  saithe.  The  anterior  margin  of  the  notch 
meets  the  adjacent  part  of  the  edge  of  the  frontal  in  a  sharp  comer  in  the 
lythe  :  in  the  saithe  it  is  broadly  rounded.  In  the  cod  the  front  margin 
of  the  notch  projects  backwards  over  it. 

The  crests  of  the  parietals  in  the  saithe  and  lythe  are  very  lai^e.  They 
are  directed  upwards  and  outwards.  In  the  cod  they  are  small  flat 
triangular  processes  covering  the  foramen  for  the  exit  of  the  nervtu 
lateralis.  In  the  saithe  and  lythe  the  under  surface  of  the  crest  is  pierced 
by  this  foramen. 
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The  pnefrontals  show  certain  differences  in  the  three  species.  The 
neck  formed  by  the  two  pisef rentals,  just  in  front  of  the  frontal,  is 
comparatively  narrow  in  the  saithe,  and  much  broader  in  the  lythe  and 
cod.  The  external  edge  meets  the  posterior  surface  in  a  sharp  angle  in 
the  lythe,  whereas  in  the  saithe  this  comer  is  rounded  off.  The  articular 
surface  at  this  corner  which  receives  the  upper  angle  of  the  prseorbital  is 
much  larger  in  the  saithe  than  in  the  lythe.  In  the  cod  this  articular 
surface  is  very  large  and  cut  deeply  into  the  edge  of  the  bone.  In  its 
anterior  comer,  too,  the  cod  shows  a  prominent  projecting  facet  for 
articulation  with  the  "handle"  of  the  palatine.  These  expansions 
shorten  and  define  the  nock  of  the  pnefrontals.  These  articular  surfaces 
in  the  saithe  and  lythe  are  not  noticed  in  the  view  of  the  skull  from 
above. 

The  upper  surface  of  the  paroccipital  in  the  cod  is  short  and  broad, 
curved  distinctly  downwards  and  backwards  :  in  the  saithe  it  has  a  long 
narrow  surface,  the  bone  projecting  posteriorly  in  a  long  narrow  angle ; 
in  the  lythe  the  condition  is  intermediate  between  the  cod  and  the 
saithe. 

The  paroccipitals  are  borne  ou  the  ends  of  the  lateral  expansions  of  the 
supraoccipital.  The  shape  of  the  crescent  form  of  the  lateral  expansions 
on  either  side  of  the  occipital  spine  is  of  some  moment.  In  the  lythe  it 
is  a  broad  gentle  arc  ;  in  the  saithe  it  is  a  deep  bend,  of  irregular  outline. 
The  latter  condition  is  due  to  the  shape  of  the  paroccipital,  which  is  in  this 
species  bilobed  to  a  slight  degree.  In  the  cod  the  crescent  is  very 
shallow.  The  angle  between  the  lateral  expansion  of  the  supraoccipital 
and  the  occipital  spine  is  much  more  acute  than  in  the  other  two.  The 
posterior  wall  of  the  cranium  is  brought  further  posteriorly  in  the  lythe 
and  cod  than  in  the  saithe. 

The  squamosal  in  the  cod  ends  in  a  broadly-rounded  extremity  in  the 
saithe  in  a  sharp  point,  and  in  the  lythe  in  an  intermediate  condition. 

View  from  Beloto. 
Cod,  Fig.  35,  PI.  VI. :  Saithb,  Fig.  36,  PI.  VI. :  Lythb,  Fig.  37,  PL  VI. 

The  vomer  and  the  parasphenoid  in  the  cod  are  much  stronger  and  broader 
than  those  of  the  saithe  and  lythe.  In  respect  to  the  vomerine,  teeth  certain 
important  differences  are  to  be  noted.  In  the  cod  the  tooth-bearing  area 
is  a  broad  chevron  band.  It  has  four  to  five  rows  of  teeth,  those  on  the 
posterior  border  and  at  each  end  of  the  chevron  being  larger  than  the 
others.  In  the  saithe  there  is  a  narrow  band  similar  in  shape  to  that  of 
the  cod,  but  the  teeth  are  very  minute.  They  are  arranged  generally  in 
two  or  three  rows,  and  the  teeth  increase  a  little  in  size  as  they  recede 
from  the  apex  of  the  bone.  Sometimes  the  band  of  teeth  is  not 
continuous ;  in  certain  cases  there  is  a  break  at  the  apex  which  may  be 
free  from  teeth.  In  the  lythe  there  is  not  a  complete  chevron-shaped 
tooth-bearing  area.  The  teeth,  which  are  arranged  in  two  rows,  are  much 
larger  and  much  fewer  in  number  than  those  of  the  saithe.  The  teeth  in 
the  hind  row  are  larger  than  those  in  the  outer.  Not  infrequently  there 
is  a  small  apical  patch  of  teeth  separated  from  the  rows  of  teeth  on  each 
side. 

The  ventral  surface  of  the  parasphenoid  in  the  cod  is  flattened ;  and  the 
flat  area  extends  forward  to  the  end  of  the  suture  of  the  vomer.  In  the 
saithe  the  flat  area  is  very  sharply  defined,  although  not  so  broad  as  in  the 
cod ;  it  narrows  as  it  approaches  the  end  of  the  long  suture  of  the  vomer, 
and  in  some  cases  is  reduced  to  a  ridge  before  it  reaches  that  point. 
There  is  a  slight  groove  in  the  flattened  area  just  ventral  to  the  prootic  in 
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the  saithe.  In  the  Ijthe  the  flattened  area  is  restricted  mainly  to  the 
part  of  the  parasphenoid  forming  the  floor  of  the  cranium.  Before  it 
reaches  the  level  of  the  anterior  border  of  the  orbito-sphenoid  it  is 
replaced  by  a  sharp  ridge  which  splits  anteriorly  to  receive  the  long 
insertion  of  the  vomer. 

The  different  shapes  of  the  prsefrontals  noted  above  are  noticeable  in  the 
view  from  below.  Thus  the  outer  oblique  border  of  this  bone  in  the 
lythe  and  cod  is  turned  a  little  more  outwards  than  in  the  saithe.  This 
refers  to  the  part  in  front  of  the  prseorbital  articular  area,  the  anterior 
edge  of  which  is  much  higher  in  the  lythe  and  cod,  and  so  gives  a  greater 
bend  outwards  to  the  edge  in  front  of  it. 

The  cranium  as  seen  from  below  is  broader  and  more  rounded  in  the 
lythe  and  cod  than  in  the  saithe. 

Side  View, 
Cod,  Fig.  38,  PI.  VII.:  Saithe,  Fig.  39,  PI.  VII. :  Lythe,  Fig.  40,  PI.  VII. 

In  this  view  of  the  skull,  the  shape  of  its  anterior  extremity  is  seen  to 
vary  with  the  three  species.  In  the  cod  it  is  practically  vertical  to  the 
long  axis.  The  front  edge  of  the  vomer  lies  exactly  under  the  anterior 
surface  of  the  ethmoid,  which  articulates  with  the  cartilage  situated 
between  it  and  the  adjacent  parts  of  the  premaxiUae.  In  the  saithe  the 
front  edge  of  the  ethmoid  slopes  upwanls  and  backwards  at  about  an 
angle  of  60^ ;  and  while  in  the  cod  the  angle  between  the  upper  and 
front  surfaces  of  this  bone  is  practically  a  right  angle,  in  the  saithe  this 
angle  is  rounded  off.  In  the  lythe  the  front  edge  slopes  backward  a  little 
less  than  in  the  saithe.  The  main  mass  of  the  ethmoid  is  thrown 
further  back  towards  the  frontals  in  the  lythe  and  saithe  than  in  the  cod. 
The  anterior  portion  of  the  skull  is  more  depressed  in  the  former  two  than 
in  the  latter. 

The  interorbital  space  b  more  highly  arched  in  the  lythe  than  in  the 
saithe  and  cod.  The  posterior  edge  of  this  large  space  is  formed  by  the 
prootic  and  the  ascending  part  of  the  parasphenoid  which  unites  with 
that  bone.  In  the  cod  and  lythe  this  portion  of  the  parasphenoid  is  in 
line  with  the  lower  edge  of  the  notch  of  the  prootic,  whereas  in  the  saithe 
they  meet  in  a  fairly  sharp  angle. 

A  very  marked  point  o{  difference  is  seen  in  the  side  view  of  the 
frontal-occipital  spine.  The  frontal  spine  in  the  cod  is  low  and  runs  very 
gradually  upwards  into  the  occipital  spine.  In  the  saithe  and  lythe  the 
frontkl  spine  is  much  higher  and  is  convex  in  outline  superiorly.  Just 
at  a  little  behind  the  point  where  the  frontal  fuses  with  the  occipital 
spine  there  is  an  inbending  in  the  upper  edge  of  the  spine. 

In  three  skulls  of  saithe,  lythe,  and  cod  of  equal  length,  that  is 
measuring  from  the  tip  of  the  vomer  to  the  hind  edge  of  the  basi- 
occipital,  the  occipital  spines  extend  backwards  to  about  the  same  level 
The  hind  edge,  however,  in  the  saithe  is  longer  than  that  of  the  lythe  or 
cod,  since  in  the  latter  the  supraoccipital  and  the  hind  portion  of  the 
exoccipital  come  farther  posteriorly  than  they  do  in  the  former.  In  the 
lythe  the  exoccipital  extends  backwards  to  the  level  of  the  articular 
surface  of  the  basioccipital,  while  in  the  saithe  it  ends  some  distance  in 
front  of  it.  In  the  cod  there  is  an  intermediate  condition,  the 
exoccipital  coming  farther  back  than  in  the  saithe  and  not  quite  so  far  as 
in  the  lythe. 

In  the  cod  and  lythe  the  squamosal  bends  downwards  much  posteriorly, 
and  to  a  distinctly  greater  degree  than  in  the  saithe.     The  high  parietal 
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crests  of  the  saithe  and  lythe  are  yery  promineut,  while  their  little  flat 
representatives  in  the  cod  are  not  by  any  means  conspicnoos. 

The  long  posterior  free  end  of  the  squamosal  unites  with  a  process  of 
the  opisthotic.  In  the  saithe  this  latter  process  does  not  extend  back- 
wards to  the  tip  of  the  squamosal ;  it  stops  some  distance  short  of  it.  In 
the  lythe  and  cod  the  process  of  the  opisthotic  extends  to  the  end  of  the 
squamosal,  and  together  they  form  a  Inroad  expanded  end  to  the  double 
prooess.  In  the  saithe  the  process  of  the  squamosal  projects  backwards 
well  beyond  the  hind  edge  of  the  supraoccipital ;  in  the  lythe  it  just 
readies  that  level,  and  in  the  cod  a  little  beyond  that  point. 

The  side  of  the  bony  canal  on  the  front  part  of  the  frontal  is  seen  in 
side  view  to  be  much  higher  in  the  saithe  and  lythe  than  in  the  cod. 

One  important  difference  between  the  skulls  of  the  saithe  and  Ijrthe  on 
the  one  side  and  the  cod  on  the  other  is  in  the  shape  of  the  parasphenoid. 
When  the  skull  \a  looked  at  from  the  side  it  is  seen  that  the  ventral  edge 
of  this  bone  is  in  the  cod  practically  straight,  while  it  is  distinctly 
curved  in  the  saithe  and  lythe.  Thus  i£»  the  skull  of  the  cod  is  placed 
resting  on  its  vomer  and  basioccipital,  the  whole  of  the  parasphenoid  is 
quite  above  the  table.  But  in  the  case  of  the  saithe  and  lythe,  the  skull 
would  rest  On  the  vomer  and  the  parasphenoid,  while  the  basioccipital 
would  be  raised  up  clear  of  the  supporting  plane,  the  part  of  the 
parasphenoid  which  is  directed  inferiorly  most  is  that  part  just  below  the 
prootic  This  condition  is  shown  in  Plate  YII.,  though  in  the  case  of  the 
skull  of  the  saithe  the  bend  in  the  parasphenoid  is  usually  greater  than 
in  the  case  there  reproduced. 

In  a  side  view  of  the  skulls  slightly  from  above  it  is  seen  that  the 
posterior  vertical  edge  of  the  paroccipital,  which  with  part  of  the  upper 
posterior  edge  of  the  opisthotic  and  the  upper  outer  edge  of  the 
exoccipital  forms  the  outer  posterior  edge  of  the  part  of  the  cranium  con- 
taining the  auditory  organ,  is  almost  vertical  in  the  cod,  having  a  slight 
forward  slope,  and  in  the  saithe  slopes  well  forward*  In  the  lythe  there 
is  an  intermediate  condition  between  these  two. 


Hind  View. 
Cod,  Fig.  41,  PL  VIL :  Saithb,  Fig.  42,  PL  VII. :  Lythb,  Fig.  43,  PL  VII. 

The  hind  lateral  expansions  of  the  supraoccipital  overhang  the  exocci- 
pitals,  thus  forming  depressions  in  the  Imid  wall  of  the  cranium  in  which 
are  lodged  the  anterior  dorsal  trunk  muscles.  In  the  lythe  the  depres- 
sion is  shallower  than  in  the  cod,  and  in  the  cod  shallower  than  itf  the 
saithe. 

The  cranium  is  more  broadly  rounded  below  in  the  lythe  and  cod  than 
in  the  saithe. 

In  the  hind  view  the  parietal  crests  of  the  saithe  and  lythe  are  seen 
projecting  above  the  parocoipitals,  but  they  are  hidden  in  the  cod. 

DlSABTIOULATED   SkULL. 

V<mer  (V.). 

Cod,  Fig.  80,  PL  IX.:  Safthb,  Fig.  11,  PI.  IX. :  Lythb,  Fig.  29,  PL  IX 

There  is  little  difference,  in  addition  to  that  of  size  of  the  teeth,  to  be 
noted  between  the  vomers  of  the  three  forms.  This  bone  is  in  the  ood 
much  heavier  and  more  massive  than  that  in  the  saithe  and  lythe. 
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Ethmoid  (E.). 
Cod,  Pig.  42,  PI.  IX.:  Saithb,  Fig.  6,  PL  IX.:  Ltthe,  Fig.  21,  PL  IX. 

Attached  to  the  base  of  the  ethmoid  there  is  a  large  mass  of  cartilage, 
which  is  received  into  the  hollow  in  the  upper  surface  of  the  vomer,  and 
the  long  tapering  hind  end  of  which  passes  backwards  into  the  hoUow 
extremity  of  the  parasphenoid. 

The  sutnral  area  of  the  ethmaid  with  the  frontal  is  in  the  saithe  and 
lyihe  broad :  in  the  lythe  the  satural  lamin»  are  short ;  in  the  saithe  the 
central  laminas  are  long  thin  plates.  In  the  cod  the  sutural  area  is 
narrow,  bat  the  projecting  laminae  of  the  ethmoid  are  as  long  as  or  longer 
than  those  of  the  saithe.  In  the  case  of  one  saithe,  a  female  measuring 
90  cm.  in  length,  the  sntoral  area  was  reduced  to  one  long  cenhtd  thin 
lamina,  with  a  few  short  lamellas  applied  to  either  side  of  it,  and 
projecting  laterally,  but  separated  from  Uie  central  group  by  a  short  plain 
intenral,  was  a  slightly  toothed  sutnral  process. 

Frontal  (F.). 

Cod,  Fig.  37,  PL  IX. :  Saithb,  Fig.  1,  PL  IX. :  Ltthi,  Fig.  16,  PL  IX. 

With  respect  to  this  bone,  the  differences  noted  in  the  description  of 
the  sknUs  were  most  prominent.  The  median  portion  of  the  hind  border 
projects  farther  backwards  in  the  cod  than  in  the  saithe  and  lythe.  The 
low  frontal  spine  also  serves  to  distinguish  the  former  from  tbe  two 
latter;  while  the  highly-arched  plates  which  form  the  grooves  for  the 
supraorbital  canal  differentiate  the  lythe  from  the  saithe,  in  which  they 
are  comparatively  low. 

Supraoccipital  (s.  Oc). 

Cod,  Fig.  39,  PL  IX. :  Saithb,  Fig.  2,  PL  IX. :  Ltthb,  Fig.  17,  PL  IX. 

The  height  of  the  spine  on  this  bone  of  itself  separates  the  cod,  in  which 
it  is  low  and  usually  somewhat  massive,  from  the  saithe  and  lythe,  while 
the  larger  angle  between  the  spine  and  the  lateral  arms  of  the  supra- 
occipital  in  the  case  of  the  cod  and  lythe  separates  them  from  the  saitha 
In  the  saithe  and  cod  the  disarticulated  snpraoccipital  ends  anteriorly  in 
a  much  finer  point  than  in  the  lythe. 

Basioecipital  (b.  Oc.). 

Cod,  Fig.  48,  Pl.IX  :  Saithb,  Pig,  13,  PL  IX. :  Ltthb,  Fig.  27,  PL  IX. 

The  neck  of  the  basioecipital  is  rather  narrower  in  the  saithe  and  lythe 
than  in  the  cod.  There  is  some  difference  between  the  three  species  in 
respect  to  the  stracture  of  the  upper  surface  of  the  bone.  In  the  lythe 
there  is  a  deep  cavity  running  up  between  the  two  large  hollows  in  the 
internal  surface  of  the  bone :  in  the  cod  there  is  in  this  region  a  wide 
depression  filled  up  with  loose  bony  matter. 

Parasphenoid  (p.  S.). 

Cod,  Fig.  61,  PL  IX. :  Saithb,  Fig.  15,  PL  IX. :  Lythe,  Fig.  30,  PL  IX. 

The  points  of  difference  in  the  paraspheuoids  have  been  noted  in  the 
description  of  the  skuUs.    In  the  saithe  and  lythe  the  anterior  end  of  the 
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bone  is  straight,  whereas  in  the  cod  it  is  turned  well  up.  The  para- 
sphenoid  of  the  cod  is  readily  separated  from  those  of  the  saithe  and  ly the 
by  its  greater  thickness  and  strength. 

Prefrontal  (pr.  F.). 
Cod,  Fig.  46,  PI.  IX. :  Saithb,  Fig.  10,  PI.  IX. :  Lythe,  Fig.  25,  PI.  IX. 

Rising  from  the  upper  surface  of  the  prefrontal  there  is  a  process  to 
which  is  attached  a  cartilage  ligament,  which  is  united  in  front  to  the 
hind  part  of  the  ethmoid,  and  to  a  similar  process  on  the  prefrontal  of  the 
opposite  side.  This  process  is  very  small  in  the  lythe ;  in  the  cod  and 
saithe  it  is  large  It  forms  part  of  the  wall  of  the  olfactory  foramen,  and 
the  anterior  lateral  part  of  the  frontal  rests  upon  it. 

In  the  cod  the  part  of  the  bone  which  articulates  with  the  base  of  the 
ethmoid  is  very  broad :  in  the  saithe  and  lythe  it  is  small.  The  anterior 
part  which  articulates  with  the  vomer  is  also  bound  to  the  large  mass  of 
cartilage  below  the  ethmoid.  In  the  saithe  and  lythe  the  anterior  inner 
part  of  the  bone  which  meets  the  same  part  of  the  prefrontal  of  the 
opposite  side  is  broadly  curved  to  the  base  of  the  sutural  process  which 
is  inserted  into  the  parasphenoid.  It  is  shorter  in  the  cod,  being  reduced 
in  size  through  the  larger  prefrontal-ethmoid  sutural  area. 

Post/ronicd  (pt.  F.). 
Cod,  Fig.  44,  PI.  IX. :  Saithb,  Fig.  8,  PL  IX. :  Lythb,  Fig.  23,  PI.  IX. 

The  postfrontal  articulates  with  the  frontal  in  front,  with  the  orbito- 
sphenoid  below,  with  the  squamosal  and  prootic  behind,  and  with  the 
parietal  superiorly.  The  free  part  of  its  posterior  side  forms  the  anterior 
edge  of  the  articular  socket  which  receives  the  head  of  the  hyomandibular. 
Part  of  the  upper  edge  of  the  prootic  shares  in  forming  the  lower  edge  of 
the  same,  while  the  main  articulating  surface  is  on  the  squamosal 

In  the  postfrontal  one  point  of  difference  between  the  cod  and  the 
other  two  species  is  in  the  shape  of  the  upper  anterior  angle,  which  lies 
beneath  the  hind  comer  of  the  frontal  at  the  notch  in  which  is  situated 
the  head  of  the  fifth  suborbital.  In  the  cod  the  comer  of  the  postfrontal 
is  triangular,  whereas  in  the  saithe  and  lythe  it  is  rounded. 

In  the  cod  the  bone  is  united  to  the  prootic  by  sutures  in  the  whole  of 
the  region  in  which  they  are  in  contact,  but  in  the  saithe  these  two  bones 
are  only  united  by  a  few  sutures  at  the  posterior  end  (and  even  these  may 
be  absent),  while  the  remaining  portions  of  their  edges  are  smooth,  and 
simply  bound  together  by  cartUage.  In  the  lythe  there  is  only  an  inter- 
mediate portion  free  from  sutures,  both  ends  being  serrated  for 
articulation. 

In  the  case  of  the  orbitosphenoid,  in  all  three  species  the  outer  layer  of 
the  postfrontal  lies  over  on  the  upper  part  of  that  bone  without  there 
being  any  very  close  union. 

The  part  of  the  postfrontal  which  is  seen  in  the  top  view  of  the  skull  is 
small  in  the  lythe,  a  little  larger  in  the  saithe,  and  largest  in  the  cod! 

&2uamo8al  (Sq.). 

Cod,  Fig.  45,  PI.  IX. :  Saithb,  Fig.  9,  PI.  IX. :  Lythb,  Fig.  24,  PI.  IX. 

The  squamosal  overlaps  the  postfrontal  in  front;  it  articulates  with 
the  prootic  below,  with  the  opisthotic  below  apd  behind,  and  on  the 
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inside  with  the  parietal  and  paroccipital.  Between  the  postfrontal  and 
the  squamosal  there  is  a  large  depression  filled  with  cartilage ;  this  forms 
the  anterior  part  of  the  hyomandibular  socket.  The  upper  rim  of  the 
socket  in  the  squamosal  stands  well  up  from  the  surface  of  that  bone  in 
the  saithe  and  ly the,  whereas  in  the  cod  the  rim  is  low  and  sometimes 
absent.  The  bone-fold  on  the  upper  surface  of  the  squamosal  which 
shields  part  of  the  infraorbital  canal,  ends  posteriorly,  in  the  cod  and 
lythe,  just  about  the  level  of  the  hind  margin  of  the  hyomandibular 
socket,  whereas  in  the  saithe  it  comes  well  behind  that  point.  The 
extreme  breadth  of  the  bone-fold  is  in  the  lythe  greater  than  in  the 
saithe.  In  the  cod  the  end  of  the  corresponding  bone-fold  of  the  frontal 
overlaps  for  a  bit  the  anterior  extremity  of  the  fold  of  the  squamosal ;  in 
the  saithe  and  lythe  they  meet,  and  simply  the  extreme  edge  overlaps. 

The  articulation  of  the  squamosal  with  the  paroccipital  is  a  cartilaginous 
union.  In  the  cod  these  two  bones  are,  in  the  -region  of  the  union  between 
them,  serai-cartilaginous. 

Orbitosphenoul  (Or.  S.). 

Cod,  Fig.  43,  PI.  IX. :  Saithb,  Fig.  7,  PI.  IX. :  Lythe,  Fig.  22,  PL  IX. 

The  orbitospheiioid  is  a  little  semicircular  bone  inserted  between  the 
frontal,  postfrontal,  and  prootic.  It  is  seen  only  in  side  and  ventral  views 
of  the  skull.  The  two  orbitosphenoids  are  connected  together  by  a  carti- 
lage which  is  closely  applied  to  the  lower  surface  of  the  frontal. 

Prootic  (pr  0.). 
Cod,  Fig.  47,  PI.  IX.:  Saithe,  Fig.  12,  PI.  IX.:  Lythe,  Fig.  26,  PI.  IX. 

The  prootic  articulates  with  the  postfrontal  and  orbitosphenoid  in  front, 
with  the  squamosal  above,  the  parasphenoid  below,  and  the  opisthotic 
behind.  The  edge  of  the  prootic  overlaps  the  orbitosphenoid,  and  it  itself 
is  overlapped  by  the  squamosal,  parasphenoid,  and  opisthotic.  The 
prootic  shares  superiorly  in  the  formation  of  the  cartilage-filled  depression 
in  the  front  part  of  the  hyomandibular  socket. 

The  internal  surfaces  of  these  bones  in  the  saithe  and  lythe  resemble 
one  another  more  than  they  do  that  of  the  cod.  On  the  anterior  upper 
part  of  this  surface  there  is  a  fan-shaped  bony  mass.  In  the  cod  it  is 
distinctly  fan-shaped,  but  in  the  lythe  and  saithe  it  has  a  deeply  incurved 
posterior  edge.  Below  there  is  a  smooth  curved  articular  border  in  the 
saithe  and  lythe,  whereas  in  the  cod  it  is  irregular  and  laminate. 

Parietal  (P.). 
Cod,  Fig.  38,  PI.  IX. :  Saithe,  Fig.  3,  PL  IX. :  Lythh,  Fig.  18,  PL  IX. 

The  parietal  articulates  in  front  with  the  frontal,  on  its  inner  side  with 
the  supraoccipital,  on  its  outer  side  with  the  postfrontal  and  squamosal, 
and  behind  with  the  paroccipital. 

There  is  a  distinct  difference  in  the  shape  of  this  bone  between  the 
saithe  and  the  lythe.  In  the  lythe  its  breadth  is  equal  to  about  two- 
thirds  of  its  length,  whereas  in  the  saithe  it  is  less  than  one-half.  In  the 
cod  it  is  about  one-half. 

Posteriorly  the  bone  has  in  the  saithe  and  lythe  a  long  thick  sutural 
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process  which  rans  up  on  the  outer  edge  of  the  paroccipitaL  In  the  cod 
this  process  is  short,  and  it  is  a  sort  of  angular  cap  fitting  on  the  edge  of 
the  paroccipital.  The  dorsal  process  of  the  paroccipital  is  pierced  by  a 
foramen  on  the  outer  side  of  its  base.  By  this  foramen  issues  the  nervm 
lateralis  (Owen). 

OpistJiotie  (op.  0.). 
Cod,  Fig.  49,  PI.  IX. :  Saithe,  Fig.  14,  PI.  IX. :  Lythb,  Fig.  28,  PL  IX. 

The  opisthotic  articulates  with  the  prootic  in  front,  the  squamosal  and 
paroccipital  above,  the  parasphenoid  and  basioccipital  below,  and  the 
exoccipital  behind. 

In  the  saithe  the  process  which  articulates  with  the  comer  formed  by 
the  paroccipital  and  the  exoccipital  bones  is  much  longer  than  in  the  cod 
and  lythe.  In  the  former  it  is  more  than  half  the  length  of  the  process 
which  articulates  with  the  hind  projecting  portion  of  the  squamosal; 
that  is,  measuring  from  the  angle  between  the  two  processes  of  the 
opisthotic.  In  the  cod  and  lythe  the  process  is  very  small.  In  the 
saithe  the  long  process  which  articulates  with,  the  squamosal  is  slender 
and  sharp-pointed  :  in  the  cod  it  is  broad  and  ends  in  a  blunt  extremity ; 
in  the  lythe  it  is  broader  towards  the  tip  than  in  the  saithe,  but  it  some- 
times ends  in  a  sharp  point. 

On  the  posterior  edge  of  the  base  of  the  long  process  there  is  a  roughened 
area  for  articulation  with  the  short  arm  of  the  post-temporal. 

Exoccipital  (e.  Oc). 
Cod,  Fig.  41,  PI.  IX.:  Saithe,  Fig.  5,  PI.  IX. :  Lythb,  Fig.  20,  PL  IX. 

The  exoccipital  articulates  above  with  the  paroccipital,  above  and  on 
the  inner  side  with  the  supraoccipital,  on  the  outer  side  with  the  opisthotic, 
and  below  with  the  basisphenoid.  Behind,  it  is  bound,  by  means  of  a  Mo- 
ment lodged  in  its  hollow  posterior  process,  to  the  atlas  vertebra. 

The  ridge  running  longitudinally  on  the  bone  is  much  more  prominent 
in  the  saithe  than  in  the  cod  and  lythe. 

On  the  internal  surface  of  the  bone  projecting  into  the  cranial  cavity 
there  is  a  peculiar  process,  which  consists  of  a  broad  blade  connected  to 
the  main  bone  by  a  narrow  neck.  The  blade  is  long,  more  than  twice  its 
breadth,  and  tapers  to  a  point  in  the  saithe  and  lythe.  In  the  cod  it  is 
rather  short  and  thick,  in  length  not  twice  its  breadth  ;  its  free  end  is 
broader  than  the  rest  of  the  process.  The  neck  part  is  in  the  lythe  very 
narrow,  in  the  saithe  and  cod  it  is  much  broader  than  in  the  former. 

Paroccipital  (par.  O.). 
Cod,  Fig.  40,  PL  IX. :  Saithe,  Fig.  4,  PL  IX. :  Lythb,  Fig.  19,  PI.  IX. 

The  paroccipital  is  of  an  irregular  hollow  pyramid  shape.  It  forms 
the  comer  between  the  parietal,  supraoccipital,  exoccipital,  squamosal,  and 
opisthotic.  Its  edge  of  attachment  to  the  squamosal  is  smooth,  without 
sutures,  the  union  being  made  by  means  of  cartilage.  The  hind  edge  of 
the  disarticulated  bone  is  always  less  than  the  superior  edge. 

The  paroccipital  of  the  saithe  is  much  larger  than  that  of  the  cod  and 
lythe.     In  the  lythe  the  greatest  breadth  of  the  base  of  the  pyramid  is 
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just  about  f oar-fifths  of  the  greatest  length  (t.^.,  the  upper  surface)  ;  in 
the  cod  it  is  equal  to  the  length,  and  in  the  saithe  the  base  is  only  equal 
to  half  the  length. 

Atlas  Vertebra  (At). 
Cod,  Fig.  28,  PL  XI. :  Saithe,  Fig.  27,  PL  XI. :  Lythb;  Fig.  26,  PL  XI. 

The  atlas  vertebra  is  firmly  attached  to  the  skulL  It  articulates  with 
the  basisphenoid,  and  is  bound  by  ligament  to  the  ezoccipital,  while  its 
neural  spine  is  firmly  connected  by  ligaments  to  the  occipital  spine. 

The  differences  between  the  atlas  vertebm  of  the  three  species  are  not 
striking.  In  the  saithe  the  neural  spine  is  thin,  while  in  the  cod  and 
lythe  tbe  spine  is  much  thicker. 

Dentary  (D.). 
Cod,  Fig.  42,  PL  X. :  Saithe,  Fig.  18,  PL  X. :  Lythe,  Fig.  12,  PL  IV. 

As  would  be  expected  from  the  outward  form  of  the  jaws,  the  mandible 
of  the  lythe  is  longer  than  those  of  the  cod  and  saithe,  while  in  general 
the  arch  formed  by  the  united  mandibles  of  the  lythe  resembles  that  of 
the  saithe  and  differs  from  that  of  the  cod.  The  united  dentaries  form 
an  arch  which  in  the  saithe  and  lythe  is  narrow  at  its  apex:  in  the  cod  it 
is  broadly  rounded.  The  hind  extremities  of  the  dentaries  turn  inwards 
in  a  horse-shoe  form  in  the  cod,  whereas  in  the  saithe  and  lythe  they  are 
directed  backwards  and  outwards  (Cod,  Fig.  31 :  Saithb,  Fig.  29:  Ltths, 
Fig.  30,  PL  XI.).  Then  the  ventral  descending  plate  of  the  dentary 
curves  inwards  towards  its  fellow  on  the  opposite  side  in  the  cod  and 
lythe,  but  does  not  do  so  in  the  saithe.  In  the  shape  of  the  apex  of 
the  arch  considerable  difference  is  noted  between  the  three  species. 
The  tuberosities  on  the  anterior  ends  of  the  dentaries  project  in  the 
saithe  well  in  front  on  either  side  of  the  symphysis :  in  the  lythe  they 
are  very  small,  and  in  the  cod  even  less  conspicuous.  In  neither  of  the 
two  latter  do  they  project  beyond  the  gently  curved  contour  of  the  apex 
of  the  arch. 

The  dentaries  are,  moreover,  to  be  readily  distinguished  by  the  size  of 
the  teeth,  or,  if  they  are  absent,  by  the  diameters  of  the  tooth-sockets. 
In  the  saithe  there  is  a  more  or  less  complete  double  row  of  small  teeth  on 
each  mandible ;  at  its  anterior  end,  and  close  to  the  symphysis,  there  is 
an  increase  in  the  breadth  of  the  toothed  area,  three  rows  being  usually 
very  distinct.  In  the  lythe  there  is  usually  one  complete  row  on  each 
dentary,  with  a  doubling  of  the  row,  by  the  addition  of  smaller  teeth,  at 
the  side  of  the  symphysis.  The  teeth  of  the  main  row  in  the  lythe  are 
much  larger  than  those  of  the  saithe,  and  even  the  small  tooth-sockets  of 
the  lythe  are  as  big  as  the  largest  in  a  similarly-sised  dentary  of  the 
saithe.  In  the  cod  there  are  two  rows,  an  outer  of  smaller  teeth  and  a 
hind  row  of  teeth  which  when  compared  to  those  of  the  saithe  and  lythe 
are  huge. 

When  the  united  dentaries  are  viewed  from  in  front,  the  apex  is  seen 
to  be  slender,  in  doiso-ventral  measurement,  in  the  cod,  while  in  the 
saithe  and  lythe  it  is  massive.  luferiorly,  the  ends  of  the  dentaries 
recede  from  one  another  at  the  symphysis,  the  saithe  leaving  a  wide 
angle,  whereas  in  the  lythe  there  is  only  a  very  slight  separating  notch. 

In  Bide  view  (from  without)  the  different  breadths  of  the  descending 
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plates  of  the  dentaries  are  well  seen ;  that  of  the  lythe  is  distinctly 
greater  than  that  of  the  saithe,  especially  anteriorly,  while  the  plate  of 
the  cod  is  in  its  turn  narrower  than  that  of  the  saithe.  There  is  also  a 
distinct  separation  between  the  three  forms  in  respect  of  the  angle  at 
which  the  upper  hind  ramus  of  the  dentary  rises.  In  the  cod  it  slopes 
upwards  very  gently  from  the  line  of  the  tooth  area,  while  in  the  lythe  it 
breaks  sharply  upwards ;  in  the  case  of  the  saithe  an  intermediate  con- 
dition is  present.  In  the  side  view  of  the  cavity  which  receives  the  long 
process  of  the  articular  distinct  differences  are  seen.  A  small  area  of  the 
inner  side  of  this  cavity  is  seen  posterior  to  the  outer  border  in  the  lythe, 
a  larger  area  is  shown  in  the  cod,  and  a  still  greater  in  the  saithe.  This 
is  due  mainly  to  the  fact  that  the  inner  side  of  the  cavity  is  carried 
further  posteriorly  in  the  saithe  than  in  the  cod,  and  in  the  cod  than  in 
the  lythe.  The  outside  of  the  cavity  is  shorter  in  the  lythe  and  saithe 
than  in  the  cod. 

The  large  barbel  of  the  cod  is  a  marked  point  of  difference  between  that 
form  and  the  saithe  and  lythe.  In  the  two  latter  there  is  only  a  small 
barbel  formed  by  the  union  of  two  cartilage  elements  which  arise,  one 
from  each  dentary.  In  the  lythe  the  barbel  does  not  project  outside  the 
skin,  and  in  the  saithe  there  is  only  a  minute  soft  barbel. 

Premaxilla  (pr.  M.). 
Cod,  Fig.  41,  PI.  X. :  Saithb,  Fig.  14,  PL  X. :  Lythb,  Fig.  3,  PL  IV. 

The  same  characters  as  regards  the  size  of  the  teeth  which  served  to 
distinguish  the  dentaries  of  the  three  forms  are  useful  as  a  means  for 
separating  the  premaxillse  also.  The  teeth  are,  however,  much  more 
numerous  in  the  latter.  In  the  saithe  there  are  at  the  part  next  the 
symphysis  as  many  as  9  to  1 2  rows ;  the  toothed  area  becomes  narrower 
the  further  it  extsnds  along  the  premaxilla  until  it  is  reduced 
to  a  single  row,  which  is  the  outermost  row.  The  tooth- sockets  are 
small,  those  in  the  hind  rows  being  the  smallest,  and  the  sockets 
increase  in  diameter  towards  the  outer  row.  In  the  dentary  the  hind 
row  had  the  largest  teeth.  The  toothed  area  on  the  premaxilla  is  shorter 
than  that  on  the  dentary  in  the  saithe  ;  they  are  of  about  the  same  length 
iu  the  lythe ;  and  in  the  cod  that  of  the  premaxilla  is  of  the  same  length 
or  a  little  larger  than  that  of  the  mandible.  The  toothed  area  occupies 
about  six-sevenths  of  the  length  of  the  premaxilla  in  the  saithe,  about 
nine-tenths  in  the  lythe ;  and  in  the  cod  it  extends  almost  to  the  end  of 
the  bone.  In  the  lythe  there  are  fewer  rows  of  teeth  than  in  the  saithe. 
The  teeth  are,  however,  larger,  especially  so  in  the  outer  row.  As  many 
as  six  teeth  are  made  out  in  a  cross-section  of  the  head  of  the  pre- 
maxilla (next  to  the  symphysis),  but  they  are  usually  fewer  in  number. 
In  a  small  female  lythe  measuring  36  cm.,  in  the  broader  part  of  the 
toothed  area  there  were  three  rows ;  in  the  dentary  there  was  one  row 
only.  The  huge  teeth  in  the  outer  row  on  the  premaxilla  of  the  cod  at 
once  separate  it  from  those  of  the  saithe  and  lythe.  As  in  the  other  two 
species,  the  hind  teeth  are  the  smaller. 

In  general  shape,  looked  at  from  below,  the  premaxills  of  the  saithe 
and  lythe  are  more  curved  than  that  of  the  cod.  In  side  view  the 
vertical  process  (or  plate)  on  the  posterior  third  of  the  bone  is  long  and 
rather  narrow  in  the  cod  in  contradistinction  to  those  in  the  saithe  and 
lythe,  which  are  roughly  of  a  truncated  triangular  form.  In  two  equally- 
sized  premaxillse  of  the  saithe  and  lythe,  the  rounded  projection  on  the 


Digitized  by  VjOOQIC 


of  the  Fishery  Board  for  Scoiland,  263 

head  of  the  bone  is  higher  in  the  saithe  than  in  the  ly the ;  in  the  latter 
it  i^  more  rounded  on  its  anterior  edge.  In  side  view  there  is  in  the 
anterior  end  of  the  hone  a  cleft  between  the  base  of  this  plate  and  the 
beginning  of  the  toothed  area.  The  prominence  of  this  cleft,  which  is 
deeper  in  the  lythe  than  in  the  saithe,  is  worthy  of  notice.  In  the  latter 
there  is  a  considerable  thickness  of  bone,  rounded  in  front,  between  the 
base  of  the  plate  and  the  lower  surface  of  the  premazilla ;  in  the  lythe 
the  breadth  of  the  cleft  reduces  this  to  a  very  thin  strip. 

The  smaller  process  on  the  head  of  the  premaxilla  articulates  with  the 
lower  part  of  the  head  of  the  maxilla.  The  higher  process  of  the  pre- 
mazilla of  one  side  is  bound  by  a  long  ligament  to  the  base  of  the  process 
of  the  palatine  on  the  other  side.  Behind  the  two  premaxillaB  there  is  a 
large  cubical  mass  of  cartilage  which  serves  to  connect  them  with  the 
front  of  the  ethmoid. 

MojciUa  (M.). 

Cod,  Fig.  40,  PI.  X. :  Saithe,  Fig.  13,  PL  X. :  Lythe,  Fig.  2,  PL  IV. 

The  maxilla  of  the  cod  is  a  longer  bone  than  that  of  the  saithe  and 
lythe,  and  in  the  two  latter  the  head  of  the  bone  is  bent  downwards 
more  than  in  the  former.  At  the  anterior  part  of  the  head  of  the  maxilla 
there  is  a  facet  for  articulation  with  the  premaxilla.  In  front  of  it  there 
is  a  prominent  projecting  edge  which  in  the  saithe  and  lythe  is  semi- 
circular in  shape,  and  in  the  cod  roughly  triangular.  Alongside  the 
articular  facet  just  mentioned  there  is  a  large  tuberosity  in  the  cod,  which 
is  absent  in  the  saithe  and  lythe,  or  marked  in  the  latter  by  a  slight 
elevation.  A  ligament  binding  the  maxilla  to  the  premaxilla  is  attached 
at  this  point. 

The  maxilla  articulates  with  the  premaxilla  in  front,  behind  with  the 
vomer,  and  above  with  the  process  of  the  palatine.  Its  free  end  is 
united  by  means  of  cartilage  to  the  end  of  the  premaxilla,  and  also  by  a 
thick  round  cartilaginous  ligament  to  the  depression  on  the  outer  surface 
of  the  dentary. 

Articular  (Ar.)  arid  Aiygtdar  (An.). 
Cod,  Fig.  43,  PL  X. :  Saithe,  Fig.  19,  PL  X. :  Lythe,  Fig.  13,  PL  IV. 

A  first  point  of  difference  is  seen  in  the  shape  of  the  posterior  end  of 
the  articular.  Its  hind  region  has  a  broad  ventral  expansion  which  is 
larger  in  the  saithe  and  lythe  than  in  the  cod.  In  articulars  of  tiie  same 
size  the  angular  of  the  cod  is  much  larger  than  that  of  the  other  two 
species.  The  angle  between  the  lower  plate  and  the  rest  of  the  articular 
is  nearly  a  right  angle ;  in  the  saithe  and  lythe  it  is  much  less.  The 
three  forms  differ  from  each  other  in  respect  to  the  share  which  the 
angular  takes  in  the  lower  edge  of  the  ventral  expansion.  In  the  lythe 
the  angular  forms  less  than  one-half  of  the  lower  margin,  in  the  saithe  it 
constitutes  a  little  more  than  one-half,  and  in  the  cod  three-fourths  of 
the  same.  The  sharp  extremity  of  the  plate  is  carried  farther  forward  in 
the  lythe  than  in  the  saithe.  On  the  long  shield  of  the  Meckers  cartilage 
there  is  a  high  longitudinal  ridge  ;  in  the  saithe  and  lythe  it  is  rounded 
off. 

The  posterior  border  or  rim  of  the  cavity  which  serves  for  articulation 
with  the  quadrate  projects  in  a  triangular  mass,  to  which  is  attached  the 
ligament  binding  the  articular  and  quadi^te  together.    .In  the  pod  this 
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elevated  border  is  small  and  distinctly  separated  from  the  articular 
surface ;  in  the  saithe  and  Ijthe  it  is  massive.  The  superior  comer  of 
the  articular  is  broader  in  the  lythe  than  in  the  saithe.  The  edges  of  the 
groove  in  the  articular  which  holds  part  of  the  hjomandibular  sensory 
canal  are  in  the  saithe  and  lythe  low ;  in  the  cod  they  are  prominent 

In  front  the  articular  fits  into  the  hollow  dentary ;  behind  it  articulates 
with  the  quadrate  and  is  bound  to  that  bone  and  the  preoperculum  by 
ligaments.  The  angular  is  connected  by  means  of  a  strong  ligament  to  the 
interoperculum. 

Htomandibular  Arch. 

Hyomandibidar  (Hy.  M.). 

Cod,  Fig.  36,  PI.  X. :  Saithb,  Fig.  12,  PL  X. :  Lythe,  Fig.  11,  PL  IV. 

The  hyoTnandibidar  has  three  large  processes ;  the  hind  one,  which  has 
a  hollow  extremity,  articulates  with  the  operculum  by  means  of  a  liga- 
ment ;  the  median,  a  boot-shaped  expansion,  is  firmly  attached  to  the  upper 
part  of  the  anterior  border  of  the  preoperculum,  while  the  anterior  process 
is  fixed  behind  to  the  median  flat  plate-like  process  on  the  front  edge  of 
the  preoperculum,  and  anteriorly  to  the  metapterygoid.  TEe  symplectic 
is  united  by  ligament  to  the  union  between  the  anterior  process  of  the 
hyomandibular  and  the  preoperculum.  This  cartilage  is  lodged  in  the 
hollowed  extremities  of  the  processes  of  the  hyomandibular  and  symplectic. 

The  hyomandibulars  of  the  three  species  differ  to  a  considerable  extent 
from  one  another.  In  the  saithe  and  lythe  the  median  boot-shaped 
process  is  quite  free  from  the  hiud  process  except  at  its  base ;  in  the  cod 
the  heel  and  back  of  the  boot  are  united  to  it  by  bone,  and  the  uniting 
bone-plate  forms  a  ridge  running  out  to  the  extremity  of  the  hind  process. 
Moreover,  the  toe  of  the  boot  is  pointed  almost  vertically  downwards  in 
the  cod,  while  in  the  lythe  and  saithe  it  is  directed  downwards  and 
forwards. 

The  anterior  process  is  of  two  parts :  the  hind  portion  has  a  hollow 
extremity  and  lodges  a  ligament  which  binds  it  to  the  symplectic ;  the 
fore  part  is  irregular  and  serrated  for  suture  with  a  complementary  surface 
on  the  metapterygoid.  In  the  cod  this  fore  irregular  portion  is  nearly 
as  broad  as  the  hind  articular  part.  From  its  anterior  border  there  rises 
a  bony  wall  which  forms  with  a  broad  expansion  from  the  main  body  of 
the  bone  an  arch  which  overhangs  the  proximal  extremity  or  origin  of  the 
front  process.  This  arch  joins  the  median  boot-shaped  process.  The  hollow 
beneath  the  arch  lodges  certain  of  the  muscles  pertaining  to  the  mandible. 
In  the  saithe  and  lythe  homologous  structures  are  present,  but  they  do 
not  form  a  distinct  arch  as  in  the  cod. 

Superiorly  the  bone  is  rounded  into  a  large  knob  which  fits  into  the 
socket  on  the  squamosal.  On  the  hind  edge  of  the  posterior  process 
there  is  a  thin  lamina  of  bone  uniting  it  to  the  main  articular  knob.  It 
runs  along  the  former  as  a  sharp  high  ridge,  which  narrows  rapidly  to 
vanish  at  the  extremity.  In  the  lythe  it  extends  to  the  end  of  the 
process ;  in  the  saithe  it  usually  stops  a  little  short  of  the  same  ;  in  the 
cod  it  is  small  and  does  not  extend  along  much  more  than  half  the  length 
of  the  process. 

If  the  bones  are  looked  at  from  in  front  (as  they  lie  in  the  fish),  it  is  seen 
that  the  prominent  ridge  arising  from  the  anterior  border  of  the  front 
process  gives  a  great  breadth  of  triangular  shape  to  the  fore  edge  of  the 
bone  in  the  cod.    In  the  saithe  and  lythe  the  anterior  edge  is  narrow. 
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Metapterygoid  (m.  Pt). 
Cod,  Fig.  38,  PI  X. :  Saithb,  Fig.  16,  PI.  X. ;  Lythb,  Fig.  11,  PI  IV. 

The  metapterygoid  is  a  generally  triangular  bone,  with  a  slender  apex, 
which  is  superior.  In  the  upper  part  of  this  bone  there  is  in  the  cod  a 
flat  plate  standing  almost  perpendicular  to  the  rest  of  the  bone.  It  begins 
about  the  middle  of  the  bone  and  rises  to  its  greatest  height  just  before 
reaching  the  level  of  the  apex.  This  flat  expansion  is,  when  Uie  bone  is 
viewed  edgeways,  triangular,  and  very  broad  superiorly.  It  forms  the 
part  which  unites  with  the  anterior  surface  of  the  first  process  of  the 
hyomandibular,  which,  as  was  noted  above,  is  very  broad  in  the  cod.  In 
the  lythe  this  ridge  of  the  metapterygoid  is  very  narrow.  In  the  saithe, 
instead  of  a  ridge  running  vertical  to  the  plane  of  the  bone,  as  in  the  cod, 
there  is  a  wing-like  expansion  broader  than  the  ridge  in  the  lythe,  and 
much  narrower  than  that  of  the  cod ;  it  rises  at  an  augle  from  the  edge  of 
the  bone,  and  is  continued  superiorly  to  give  a  broad  apex  to  the  same. 

The  metapterygoid  is  united  by  sutures  with  the  pterygoid,  symplectic, 
and  hyomandibidar ;  it  is  bound  to  the  quadrate  by  cartilage. 

Symplectic  (Sy.). 

Cod,  Fig.  39,  PI.  X.:  Saithe,  Fig.  17,  PI.  X.:  Lythb,  Fig.  11,  PI.  IV. 

A  large  portion  of  the  symplectic  lies  in  a  groove  on  the  inner 
surface  of  the  quadrate.  In  the  case  of  the  cod  nearly  all  the  lower  half 
of  the  bone  is  thus  enclosed,  while  in  the  lythe  a  little  less  than  the  half, 
and  in  the  saithe  only  the  lowest  third  take  part  in  the  articulation  with 
the  quadrate.  On  the  posterior  edge  of  the  symplectic,  just  where  it 
leaves  the  quadrate,  there  is  in  the  saithe  a  hook-like  expansion.  In  the 
lythe  there  is  an  angle,  but  not  a  backward-turned  process  as  in  the  saithe. 
In  the  cod  there  is  a  downward  expansion  of  the  internal  surface  of  the 
bone  to  form  a  broader  area  for  articulation  with  the  quadrate. 

Quadrate  (Q.). 
Cod,  Fig.  44,  PI.  X. :  Saithb,  Fig.  16,  PL  X. :  Lythe,  Fig.  11,  PI.  IV. 

The  quadrate  is  united  with  the  symplectic  and  lower  part  of  the  pre- 
operculnm  behind  and  with  the  pterygoid  in  front ;  above,  it  is  bound 
to  the  metapterygoid  by  cartilage. 

The  main  point  of  difference  between  the  bones  of  the  three  species  is 
in  the  comparative  breadth  of  the  broad  articular  plate  which  serves  for 
attachment  of  the  cartilage  uniting  it  with  a  similar  part  of  the 
metapterygoid.  In  the  saithe  and  lythe  this  articular  plate  constitutes 
the  greater  part  of  the  superior  portion  of  the  bone.  In  the  cod,  however 
it  is  seen  in  external  view  to  occupy  less  than  half  of  that  region.  This 
is  due  to  the  fact  that  a  part  of  the  articular  area  is  hidden  by  the  forward 
growth  over  it  of  the  bone  in  the  region  of  the  groove  which  serves  for 
articulation  with  the  symplectic. 

The  hind  process  of  tlie  quadrate  which  unites  with  the  lower  part  of 
the  preoperculum  is  longer  and  stouter  in  the  saithe  than  in  the  lythe, 
and  the  articular  groove  in  its  posterior  surface  is  deeper  than  in  the  latter. 
The  groove,  moreover,  twists  outwards  and  backwards  considerably,  while 
in  the  lythe  the  tondon  if  present  is  slight. 
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Pterygoid  (Pt). 
Cod,  Fig.  37,  PL  X. :  Saithb,  Fig.  11,  PI.  X. :  Lythe,  Fig.  11,  PI.  IV. 

The  posterior  end  of  the  pterygoid  in  the  cod  is  practically  at  right  angles 
to  the  long  axis  of  the  bone ;  in  the  saithe  and  lythe  the  hind  edge  is  more 
or  less  inclined  upwards.  There  is  a  deep  bend  or  curve  in  the  hind  part  of 
the  superior  edge  of  the  bone  in  the  cod,  which  is  absent  in  the  saithe  and 
lythe.  In  all  three  species  the  bone  is  broadest  at  its  posterior  end,  and 
while  in  the  cod  and  lythe  the  superior  edge  turns  inwards  immediately 
in  front  of  the  articulation  with  the  metapterygoid,  thereby  much  reducing 
the  breadth  of  the  bone,  in  the  saithe  the  upper  border  is  carried  anteriorly 
a  considerable  distance  before  it  turns  inwards  to  any  marked  degree. 
The  pterygoid  of  the  saithe  has  thus  a  broader  surface  and  a  distinctly 
different  shape  from  the  other  two  species.  In  the  lythe  the  bone  is 
deeply  forked  anteriorly,  while  in  the  cod  and  saithe  the  fork  is  small. 

The  pterygoid  is  bound  to  the  metapterygoid,  and  quadrate  behind, 
with  the  palatine  in  front,  and  superiorly  with  the  entopterygoid. 

Palatine  (PL). 
Cod,  Fig.  34,  PL  X. :  Saithe,  Fig.  9,  PL  X.  :  Lyphe,  Fig.  11,  PI.  IV. 

The  palatine  is  a  trowel-shaped  bone,  with  the  handle  directed  anteriorly. 
In  the  cod  this  bone  is  much  flatter  than  in  the  saithe  and  lythe.  In  the 
last  species  the  long  articular  process  which  is  inserted  into  the  pterygoid 
is  a  little  less  than  one-third  of  the  total  length  of  the  bone ;  in  the  saithe 
it  is  about  one-fifth,  and  in  the  cod  about  one-third. 

The  outer  border  of  the  blade  of  the  trowel  if  continued  forward  would 
in  the  saithe  and  the  lythe  not  intersect  the  handle,  whereas  in  the  cod  it 
would  cut  the  handle  near  its  base.  In  the  saithe  and  lythe  the  outer 
border  of  the  blade  of  the  trowel  is  turned  up,  giving  rise  to  a  hollow 
(saithe)  or  groove  (lythe)  on  the  surface  of  the  blade.  The  outer  corner 
projects  beyond  the  front  edge  of  the  blade  in  the  lythe.  The  curve 
between  the  under  surface  of  the  handle  and  the  front  edge  of  the  blade  is 
in  the  lythe  an  arc  of  much  smaller  radius  than  that  of  the  saitho,  owing  to 
the  fact  that  in  the  latter  the  base  of  the  handle  is  thicker  (dorso-ventrally ) 
than  in  the  lythe.  The  corresponding  arc  in  the  cod  is  of  even  greater 
radius  than  that  of  the  saithe. 

Entopterygoid  (en.  Pt.). 
Cod,  Fig.  35,  PL  X. :  Saithe,  Fig.  10,  PL  X. :  Lythe,  Fig.  11,  PL  IV. 

One  striking  point  of  difference  is  the  small  size  of  this  bone  in  the 
lythe  compared  with  those  of  the  cod  and  saithe.  In  the  case  of  the  first 
the  entopterygoid  is  a  bone  which  shows  very  little  character.  It  is 
simply  a  little  flat  transparent  bone  having  a  toothed  anterior  edge  and  a 
rounded  slightly  wavy  posterior  border.  It  is  not  perfectly  flat ;  a  ridge 
runs  from  its  anterior  superior  border  towards  the  centre  of  the  bone. 
Between  the  ridge  and  the  outer  edge  there  is  a  triangular  depression. 
The  ridge  and  the  depression  are  characteristic  of  the  bones  of  the  three 
species. 

The  entopterygoids  of  the  saithe  and  cod  differ  mainly  in  the  shape  of 
their  posterior  ends  which  articulate  with  the  pterygoid.      Both  have 
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serrated  edges,  and  the  upper  part  of  the  hind  edge  projects  beyond  the 
lower  half,  a  little  in  the  saithe  and  a  considerable  difference  in  the  cod. 
In  the  latter,  then,  the  posterior  edge  is  distinctly  beak-shaped.  In 
one  or  two  cases  the  hind  edge  of  the  entopterygoid  of  the  saitbe  was  not 
serrated,  and  posteriorly  in  one  case  at  least  i^e  posterior  end  was  of  a 
mitre-shape.  In  the  case  of  the  lythe  a  small  projecting  piece  has  been 
noticed  on  the  middle  of  the  hind  border. 

The  pterygoid  is  bound  to  the  palatine  by  cartilage.  In  the  cod  and 
saithe  the  hind  end  is  interlocked  with  the  pterygoid ;  in  the  lythe  the 
union  is  only  by  means  of  connective  tissue. 

Preoperctdum  (pr.  Op.). 
Cod,  Fig.  31,  PL  X. :  Saithe,  Fig.  5,  PI.  X. :  Lythb,  Fig.  26,  PI.  IV. 

The  preopercula  of  the  three  species  are  more  or  less  readily  dis- 
tinguished. The  flat  plate  projecting  from  the  anterior  edge  of  the  bone 
articulates  with  the  outer  suiiace  of  the  front  process  of  the  hyomandibular. 
The  three  species  differ  in  respect  to  the  size  of  the  flat  process  of  the 
preoperculum.  In  the  cod  it  is  much  larger  than  in  the  other  two  ;  it  is 
of  two  parts,  an  inferior  short  lobe  and  a  superior  long  up  wards- directed 
triangular  lobe.  In  the  lythe  the  anterior  edge  of  the  process  is  divided 
by  an  angle  into  two  nearly  equal  lobes  ;  in  the  saithe  this  edge  is  more 
or  less  straight  and  the  whole  process  is  of  a  quadrilateral  shape. 

Superiorly  the  bones  differ  somewhat.  In  the  cod  and  saithe  the 
anterior  superior  corner  is  prolonged  into  a  stout  triangular  process.  In 
the  lythe  this  projection  is  not  prominent ;  it  forms  one  side  of  a  notch 
in  the  superior  border  of  the  preoperculum. 

The  anterior  edge  of  the  upper  half  of  the  bone  curves  backwards  more 
in  the  cod  and  lythe  than  in  the  saithe. 

In  the  saithe  and  lythe  the  preoperculum  is  much  narrower  in  its  lower 
half  than  in  the  superior ;  the  posterior  edge  bends  anteriorly  just  at  the 
level  of  the  median  articular  process.  It  immediately  turns  out  a  little,  and 
then  bends  anteriorly  again,  in  this  way  reducing  the  breadth  of  the  lower 
half.  In  the  cod  the  inbend  at  the  level  of  the  median  process  is  hardly 
noticeable,  and  the  lower  half,  although  it  is  narrower  than  the  upper,  has 
its  posterior  edge  a  regular  continuation  of  the  curve  followed  by  the  edge 
of  tiie  upper  half. 

In  the  cod  the  preoperculum  is  ossified  except  for  a  narrow  strip  of  its 
hind  border;  in  the  saithe  and  lythe  a  consilerable  portion  of  the 
posterior  region  of  the  bone  is  transparent,  membranous.  The  ossified 
anterior  half  of  the  bone  is  thick  and  its  outer  surface  projects  backwards 
as  a  broad  fold,  in  this  way  forming  a  deep  grove  which  lodges  the 
hyomandibular  sensory  canal.  In  the  superior  part  of  the  bone  a  posterior 
wall  is  furnished  to  the  groove  by  a  short  bony  ridge.  The  groove  is 
open  in  the  greater  part  of  its  length  in  all  three  species,  but  superiorly  it 
is  in  the  saithe  a  closed  canal,  in  the  cod  an  open  groove,  and  in  the  lythe 
it  is  either  open  or  partially  closed  at  the  lower  end  of  the  short  ridge. 
In  three  lytho,  viz.,  female  36  cm.,  female  47*6  cm.,  and  female  87*8  cm, 
the  groove  was  open  in  its  entire  length,  and  while  in  female  82*9  cm., 
male  86  cm.,  female  78*4  cm.,  and  female  39*8  cm.,  there  was  a  little  bridge 
across  the  groove  ;  in  male  75  cm.,  female  76*4  cm.,  and  male  71*4  cm.,  a 
considerable  part  of  the  upper  channel  was  closed.  The  projecting  fold 
which  forms  the  groove  is  in  the  main  portion  of  the  bone  supported  by 
three  little  bony  pillars,  which  may  be  complete,  but  usually  one  or  more, 
or  even  all,  are  incomplete  in  certain  preopercula. 
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The  preoperculum  articulates  anteriorly  and  auperiorly  with  the  front 
and  median  processes  of  the  hyomandibular,  and  with  the  symplectio  and 
quadrate  inferiorly  ;  behind  it  is  bound  by  ligaments  to  the  operculum, 
suboperculum,  and  interoperculum.  On  the  internal  surface  of  the 
median  anterior  expansion  there  is  a  hollow  which  receives  the  head  of 
the  stylohyal.  This  cavity  is  bounded  by  the  ends  of  the  hyomandibular 
and  symplectic  processes. 

Operculum  (Op.). 

Cod,  Fig.  33,  PI.  X. :  Saithb,  Fig.  7,  PL  X. :  Lythb,  Fig.  27,  PI.  IV. 

The  shape  of  this  bone  differs  in  the  three  species.  It  is  cleft  on  its 
posterior  border  by  a  more  or  less  deep  angle.  In  the  cod  the  angle  is 
deep,  and  the  two  lobes  thus  formed  are  very  different  from  one  another. 
The  superior  b  triangular  and  ends  in  a  narrow  apex;  the  lower  is 
broader  and  mitre-shaped.  In  the  saithe  and  lythe  the  angle  enters 
slightly,  in  the  saithe  less  than  in  the  lythe. 

The  socket  for  articulation  with  the  hind  process  of  the  hyomandibular 
is  in  the  anterior  upper  corner.  The  superior  edge  of  the  bone  runs 
nearly  parallel  with  the  axis  of  the  socket.  The  anterior  and  inferior 
edges  are  in  one  curve  ending  in  the  apex  of  the  broad  lobe. 

In  the  lythe  the  two  lobes  of  the  operculum  are  of  nearly  the  same 
size,  and  except  for  the  widely  arched  inferior  edge  it  is  somewhat  diffi- 
cult to  distinguish  the  two.  The  bone  of  the  saithe  is  readily  separated 
from  the  other  two  by  the  great  development  of  the  lower  lobe.  In  large 
specimens  the  lower  lobe  is  nearly  square.  The  anterior  edge  of  the 
operculum  passes  from  the  articular  socket  vertically  downwards,  and 
then  curves  backwards  to  join  the  inferior  edge.  In  the  cod  and  saithe 
there  is  in  the  anterior  superior  comer  just  above  the  socket  a  prominent 
angle.  In  the  lythe  it  is  absent  The  operculum  is  joined  to  the  pre- 
operculum and  suboperculum  by  ligaments ;  it  overlaps  the  latter  bone. 

Suboperculum  (sb.  Op.). 

Cod,  Fig.  32,  PL  X. :  Saithb,  Fig.  6,  PI  X. :  Lythb,  Fig.  28,  PL  IV. 

The  suboperculum  of  the  cod  is  separated  from  that  bone  in  the  saithe 
and  lythe  by  the  fact  that  there  is  in  its  anterior  edge  a  notch,  in  which 
artictdates  the  hind  end  of  the  interoperculum.  The  subopercula  of 
the  saithe  and  lythe  rather  resemble  one  another.  They  are  shoe-shaped, 
but  while  in  the  case  of  the  lythe  the  '*  instep ''  part  is  high,  in  the  saithe 
it  is  low.  In  the  lythe  the  upper  edge  is  gently,  in  the  saithe  more 
deeply,  curved  downwards.  The  hollow  in  the  upper  edge  is  the  part 
where  the  lower  lobe  of  the  operculum  overlaps  the  suboperculum.  In 
the  cod  and  lythe  the  suboperculum  ends  in  a  broadly  rounded  hind 
extremity,  while  in  the  saithe  the  bone  tapers  away  gradually  to  a  much 
narrower  end  than  in  the  former  two  fishes.  The  extremity  of  the  sub- 
operculum is  in  the  cod  of  about  the  same  breadth  as  that  in  the  lythe, 
and  in  general  shape  the  subopercula  of  the  cod  and  lythe  resemble  one 
another  more  than  they  do  that  of  the  saithe.  The  shape  of  the  hind 
portion  of  the  suboperculum  has  a  direct  relation  to  the  shape  of  the 
operculum.  Thus  the  breadth  of  the  hind  end  of  the  former  depends  on 
the  depth  of  the  angle  between  the  two  lobes  of  the  operculum.  The 
extremity  of  the  suboperculum  fills  up  the  gap  which  the  angle  in  the 
operculum  makes  in  the  opercular  plate. 
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The  subopercalam  is  oyerlapped  by  the  operculmn,  preoperctilQiii,  and 
interoperculum.  The  bones  are  bound  together  by  h'gaments.  In  the 
cod  there  is  a  distinct  articulation  between  the  hind  end  of  the  inter- 
operculum and  the  anterior  edge  of  the  suboperculum,  whereas  in  the 
saithe  and  lythe  the  posterior  extremity  of  the  former  simply  overlaps 
the  front  end  of  the  former. 

Interoperculum  (in.  Op.). 

Cod,  Fig.  30,  PI.  X. :  Saithb,  Fig.  4,  PL  X. :  Lythe,  Fig.  20,  PI.  IV. 

The  interoperculum  is  a  long  and  rather  narrow  bone.  In  the  cod  it  is 
almost  completely  ossified,  only  the  hind  inferior  area  remaining  mem- 
branous, while  in  the  lythe  and  saithe  a  larger  portion — almost  the  half 
in  the  case  of  the  latter — is  membranous.  At  their  narrow  anterior 
extremities,  where  the  strong  ligament  binding  the  interoperculum  to  the 
angular  is  attached,  the  bones  of  the  three  species  are  ossified.  In  the  cod 
the  interoperculum  is  broadest  at  the  middle  of  its  length,  and  narrows  to 
either  end.  In  the  lythe  the  middle  portion  and  the  posterior  end  are  of 
about  equal  breadth,  whereas  in  the  saithe  the  hind  extremity  is  rather 
broader  than  the  middle  part. 

On  the  inner  surface  of  the  interoperculum  there  is  a  socket  which 
receives  the  head  of  the  epihyal  at  its  articulation  with  the  inferior  end 
of  the  stylohyaL  In  the  edge  of  the  bone,  just  above  the  articular 
socket,  there  is  a  notch  or  depressed  portion  very  well  marked  in  the 
saithe,  not  so  distinct  in  the  lythe,  and  in  the  cod  practically  obliterated. 

The  saitbe  and  lythe  differ  in  respect  to  the  form  of  the  articular 
socket  on  the  inner  surface  of  the  bone.  In  both  forms  the  posterior 
border  or  rim  of  the  socket  is  prominent,  but  while  in  the  saithe  it 
stands  almost  perpendicularly  to  the  plane  of  the  bone,  in  the  lythe  it 
rises  at  a  very  small  angle.  In  the  cod  this  rim  rises  at  a  greater  angle 
than  in  the  lythe,  in  some  specimens  of  cod  nearly  approaching  a  right 
angle.  In  the  cod  there  is  behind  the  socket  a  large  rounded 
prominence. 

The  interoperculum  articulates  in  front  by  means  of  a  ligament  with 
the  angular ;  it  is  overlapped  superiorly  by  the  preoperculum ;  it  over- 
laps the  suboperculum,  and  it  articulates  by  its  internal  surface  with  the 
epihyal. 

Branohiosteoal  Aboh. 

Boiihyal  (b.  Hy.) :  Ceratohydl  (cer.  Hy.) :  Epihyal  (ep.  Hy.) : 
Stylohyal  (st.  Hy.). 

Con,  Figs.  45-48,  PI.  X. :  Saithb,  Figs.  20-23,  PL  X. : 
Ltthb,  Fig.  14,  PL  IV. 

The  basihyab  differ  a  little  in  the  three  species.  The  larger,  viz.  the 
ventral  one,  is  in  the  lythe,  in  side  view,  seen  to  be  roughly  of  a 
parallelogram  shape,  whereas  in  the  saithe  it  is  triangular.  The  form  in 
the  lythe  is  due  to  the  hind  end  being  extended  backwards  over  the 
anterior  end  of  the  ceratohyal  in  a  triangular  expansion.  The  head  of 
this  basihyal,  which  is  bound  by  ligament  to  its  fellow  of  the  opposite 
side,  is  in  the  ood  marked  off  by  a  neck-like  constriction,  which  is  not 
present  in  the  two  other  species. 

The  ceratohyals  do  not  show  great  differences.     In  general  shape  that 
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of  the  lythe  occupies  an  intermediate  condition  between  those  of  the  cod 
and  saithe.  In  the  region  where  the  first  three  branchiostegal  rays  are 
attached  to  the  internal  surface  of  the  ceratohyal,  the  ventral  outline  of 
the  bone  bends  upwards,  then  runs  forwards,  to  bend  slightfy  downwards 
before  reaching  the  extremity  of  the  bone.  In  the  cod  there  is  here  then 
a  fairly  deep  concavity  in  the  ventral  outline,  in  the  saithe  a  slight 
inbending,  and  in  the  lythe  an  intermediate  condition. 

In  the  saithe  there  is  in  this  region  a  strong  ridge  coming  down  to  the 
ventral  edge.  This  gives  to  the  bone  in  front  of  it  a  distinct  depression 
which  is  not  prominent  in  the  lythe  and  cod. 

In  the  case  of  the  epihyals  no  readily  distinguished  points  of  difference 
were  made  out. 

The  etylohyal  of  the  lythe  is  longer  and  broader  at  its  base  than  that 
of  the  saithe  in  fishes  where  the  ceratohyal  and  epihyal,  along  with  the 
two  basihyals,  form  structures  of  equal  length.  Tinder  similar  circum- 
stances the  stylohyal  of  the  cod  is  of  about  the  same  length  as  that  of  the 
lythe,  and  greater  than  that  of  the  saithe. 

Urohyal  (u.  Hy.). 
Cod,  Fig.  50,  PL  X. :  Saithb,  Fig.  25,  PI.  X. :  Lythe,  Fig.  16,  PI.  IV. 

The  differences  between  the  urohyals  of  the  three  species  are  apparent 
at  a  glance.  The  head  of  the  urohyal  is  deeply  cleft,  and  in  the  cavity 
is  attached  the  ligament  binding  it  to  the  upper  basihyals  and  to  the  first 
basibranchial.  On  either  side  of  the  anterior  edge  there  is  attached  a 
strong  broad  ligament  binding  it  to  the  basihyals  on  either  side. 

In  general  shape  the  urohyal  of  the  saithe  is  roughly  rectangular,  with 
the  cleft  head  projecting  from  the  upper  proximal  angle.  In  the  cod  the 
bone  is  roughly  triangular,  while  in  the  lythe  the  urohyal  differs  from 
that  of  the  saithe  by  the  greater  slope  of  the  anterior  edge,  and  by  the  fact 
that  while  the  blade  of  the  bone  remains  in  the  saithe  of  about  the  same 
breadth  in  almost  its  whole  length,  in  the  lythe  it  tapers  rapidly  and  ends 
in  a  pointed  extremity.  In  the  saithe  the  posterior  extremity  is  rounded  in 
outline.  The  end  of  the  urohyal  is  serrated  in  the  saithe  and  lythe  :  in 
the  lythe  the  serrations  are  fewer  and  deeper.  In  the  cod  the  posterior 
border  of  this  bone  is  smoothly  rounded,  with  superiorly  some  ridges  and 
blunt  processes  to  which  ligaments  are  attached.  The  urohyal  is 
traversed  longitudinally  by  three  ridges  which  radiate  from  a  point 
situated  a  little  below  the  middle  of  the  front  border.  The  radiating 
ridges  are  more  prominent  in  the  lythe  than  in  the  cod  and  saithe.  The 
urohyals  are  cleft  longitudinally  at  the  inferior  proximal  corner.  The 
anterior  end  of  the  urohyal  of  the  saithe  is  rounded,  and  is  on  the  whole 
vertical  to  the  ventral  edge  of  the  bone ;  in  the  cod  this  edge  slopes  back 
ward  slightly,  and  in  the  lythe  very  much. 

Branchiostegals   Brst.). 

Cod,  Pig.  49,  PI.  X. :  Saithb,  Fig.  24,  PI.  X. :  Lythb,  Fig.  15,  PI.  IV. 

The  seven  branchiostegals  are  divided  into  two  groups.  The  first 
three  rays  articulate  in  depressions  on  the  inner  side  of  the  ceratohyal, 
while  the  4th  to  7th  inclusive  articulate  in  three  broad  depressions  on  the 
outer  surface  of  the  bone.  The  6th  and  7th  articulate  with  one  and  the 
same  depressed  area.  The  first  ray  is  the  smallest,  and  the  rays  follow 
one  another  in  regularly  ascending  series.  It  is  thus  easy  in  the  event  of 
a  complete  set  of  branchiostegal  rays  of  any  one  fish  to  arrange  them  in 


Google 


Digitized  by  VjOOQ 


of  the  Fishery  Board  for  Scotland,  271 

order.  It  is,  however,  difficult  to  discover  characters  which  would  enable 
one  to  determine  from  an  examination  of  one  ray  alone  its  position  in  the 
series,  and  even  more  so  to  assign  it  to  its  proper  species. 

When  the  branchiostegals  are  seen,  in  position  on  the  fish,  from  the  side, 
they  are  all  more  or  less  bow-shaped,  with  the  convexity  on  the  anterior 
side. 

The  first  three  rays  are  much  more  slender  than  the  remaining  four ; 
they  liave  small  smooth  articular  heads,  and  taper  slightly.  The  4th  and 
5th  rays  resemble  one  another  somewhat ;  they  are  broadest  at  the  head, 
and  from  a  little  behind  the  head  taper  ofif  gradually.  The  6th  and  7th 
have  usually  falcate  heads.  The  7th  is  the  broadest  as  well  as  the  longest 
ray.  The  4th-7th  branchiostegals  show  on  the  inner  surface  of  the  head 
a  flattened  smooth  articular  suif  ace. 

The  rays,  while  being  most  noticeably  bent  in  a  vertical  plane,  as  for 
example  in  a  side  view  of  the  fish,  are  very  distinctly  bent  in  another 
plane  ;  and  for  the  purpose  of  description  the  branchiostegals  of  the  left 
side  of  a  lythe  have  been  selected. 

If  the  ray  is  grasped  in  its  upper  half  between  the  finger  and  thumb 
of  the  left  hand  with  its  posterior  edge  facing  the  observer,  a  considerable 
amount  of  curvature  to  the  right  or  left  will  be  noticed.  This  varies  in 
amount  and  direction  in  different  rays. 

If  the  first  ray  be  examined  in  the  manner  indicated,  the  bone  is  seen  to 
be  bent  to  the  right  in  its  upper  half  and  to  the  left  in  its  lower,  in  shape 

resembling  the  letter  S,  thus  \  . 

The  second  ray  is  of  similar  shape  to  the  first,  but  it  is  not  so  much 
bent  in  either  direction. 

The  third  shows  a  very  slight  bend  to  the  right  at  the  head,  and  a  wide 
sweep  to  the  left  in  its  distal  half. 

The  fourth  is  bent  in  only  one  direction,  viz.  to  the  left,  in  this 
form  ) . 

The  fifth  is  bent  in  the  same  direction,  but  to  a  less  extent  than  the 
fourth. 

The  sixth  is  almost  straight,  but  shows  a  slight  bend  to  the  left  at  its 
head. 

The  seventh  is  bent  to  the  left  in  the  upper  half  and  to  the  right  in  its 

lower,  in  shape  suggesting  a  Z,  somewh?vt  in  this  form    /  . 

A  certain  amount  of  variation  exists,  but  the  above  description  will  be 
found,  on  the  whole,  fairly  constant.  The  bend  to  the  right  (of  the 
observer)  of  the  upper  end  is  characteristic  of  the  first  two,  and  some- 
times the  third  ray.  The  bend  of  the  head  to  the  left  is  characteristic  of 
the  4th-7th  rays.     These  remarks  apply  to  the  saithe  also. 

In  the  case  of  the  cod  the  rays  are  not  nearly  so  much  bent  to  either 
side  as  in  the  preceding.  Thus  the  first  is  practically  straight;  the 
distal  part  of  the  bone  is  twisted  to  the  left.  The  second  is  similar  to  the 
first  The  third  is  straight.  The  fourth  shows  a  distinct  curve  on  the 
left  side,  that  is  the  upper  and  lower  ends  are  bent  to  the  left.  The  fifth 
is  straight,  and  the  6th  is  slightly  Z-shape.  The  seventh  is  very  markedly 
Z-shaped. 

The  first  three  rays  of  the  lythe  are  hyaline  semi-transparent  bones : 
the  first  and  second  of  the  saithe  are  also  hyaline,  while  the  third  is 
partly  so ;  in  the  cod  the  first  is  hyaline,  and  the  second  partly  of  that 
nature. 

In  the  branchiostegals  of  the  saithe  the  transverse  growth  layers  are 
very  distinct ;  in  the  lythe  they  are  also  to  be  made  out,  although  they  are 
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to  some  extent  hidden  by  longitudinal  striation  in  the  last  four  rays. 
The  4th  to  7th  rays  of  the  cod  are  white,  and  in  them  the  transverse 
growth  layers  can  be  made  out  only  at  their  distal  tips.  All  the 
branchiostegals  of  the  lythe  and  saithe  are  more  or  less  hyaline. 

The  first  branchiostegal  of  the  lythe  is  to  be  distinguished  from  that 
bone  of  the  saithe  and  cod  by  its  distinct  S-shape. 

The  fourth  ray  has  certain  distinctive  characters.  In  the  cod  it  has  a 
sort  of  hammer* shaped  head ;  in  the  lythe  its  head  is  rather  pointed, 
while  in  the  saithe  it  is  rounded,  with  a  prominent  notch  on  the  posterior 
edge  of  the  head.  In  the  saithe  it  is  nearly  round  in  its  middle  third, 
whereas  this  bone  in  the  lythe  is  distinctly  oval  in  section  at  that  part. 
Both  end  in  flattened  extremities. 

The  fifth  ray  of  the  cod  is  somewhat  triangular  in  section  ;  in  its  last 
fourth  it  flattens  out.  In  the  saithe  it  is  oval  in  section  in  the  middle 
third ;  in  the  lythe  the  head  of  this  ray  is  smaller,  but  otherwise  there  is 
a  general  resemblance  between  the  two.  They  both  have  flat  sword- 
shaped  ends.  The  head  in  the  saithe  is  as  broad  as  any  part  of  the  bone, 
whereas  in  the  lythe  the  head  is  distinctly  narrower  than  the  part  of  the 
bone  next  it. 

The  sixth  ray  in  the  saithe  and  lythe  is  a  broad  flat  bone.  In  the  cod 
it  is  a  thick  bone,  oval  in  section,  flattening  at  the  point. 

The  seventh  branchiostegal  has  a  distinctly  falcate  proximal  end.  In 
the  saithe  and  lythe  both  are  flat  bones ;  the  greatest  breadth  being  at  the 
middle  of  their  length.  It  is  a  flatter  and  thinner  bone  in  the  saithe 
than  in  the  lythe,  in  which  the  posterior  edge  is  much  thicker  than  the 
anterior,  whereas  in  the  former  they  are  both  very  thin.  In  the  cod  this 
ray  is  widest  in  its  last  fourth.  Its  proximal  half  is  thick,  and  its  distal 
third  flat  and  comparatively  thin. 

The  Branchial  Arches. 

The  bones  of  the  branchial  arches  are  of  well-marked  forms,  and  are, 
with  one  or  two  exceptions,  easily  distinguished  from  one  another. 
Between  the  lower  ends  of  the  branchial  arches  of  opposite  sides  of  the 
head  are  the  median  unpaired  haexbranchiah.  There  are  four  gill- 
bearing  arches.  Each  of  the  first  three  arches  consists  of  three  bones, 
below  the  Jiypobranchidl,  above  the  epibranehidl,  and  between  these  the 
long  ceratobranchial.  The  fourth  arch  has  an  epibranchial  but  no  hypo- 
branchial,  but  is  indirectly  attached  to  the  hypobranchial  of  the  third 
arch.  The  epibranchials  are  attached  superiorly  to  the  three  upper 
pharyngedU.  Behind  the  fourth  branchial  arch  there  is  the  lotcer 
pharyngeal.  It  is  attached  by  cartilage  to  the  lower  end  of  the  fourth 
branchial  arch.  The  first  basibranchial  is  attached  in  front  to  the  union 
between  the  basihyals  of  the  two  sides.  All  the  articulations  between 
the  bones  of  the  branchial  arches  are  made  by  means  of  ligaments  which 
are  contained  in  the  hollow  quill-like  extremities  of  the  bones. 

The  Branchial  Bones  of  the  Lythe, 

The  Basibranchials  (b.  Br.). 

Lythb,  Fig.  7,  PI.  IV. 

The  basibranchials  are  three  bones  united  together  by  a  thick  mass  of 
cartilage.  The  first  is  a  hollow  helmet-shaped  bone.  Its  closed  apex 
points  anteriorly,  and  within  its  posterior  hollow  end  is  lodged  the  front 
portion  of  the  thick  cartilage  which  unites  it  to  the  broad  hollow  anteiior 
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extremity  of  the  second  baBibranchial.  This  bone  has  a  wing-like 
expansion  to  either  side,  and  on  the  hind  part  of  the  same  there  is  a 
small  toothed  area.  The  presence  of  the  teeth  on  the  second  basi- 
branchial  serves  to  distinguish  this  bone  from  that  of  the  cod  and 
saithe,  in  which  there  are  no  basibranchial  teeth.  The  bone  narrows 
immediately  behind  the  toothed  area  and  ends  in  a  slender  extremity, 
which  is  hollowed  out  for  a  ligament  which  attaches  it  to  the  cartilage 
mass  which  is  situated  between  the  hypobranchials  and  the  bases  of  the 
fourth  ceratobranchials,  and  which  is  continued  posteriorly  to  the  lower 
pharyngeals.  The  lower  extremities  of  the  first  and  second  hypo- 
branchiab  are  received  in  depressions  in  the  side  of  the  cartilaginous  body 
uniting  the  first  and  second  basibranchiais.  The  third  basibranchial  is  a 
long  slender  splinter-bone  joining  the  upper  surfaces  of  the  first  and 
second  bones,  and  lying  directly  on  the  top  of  the  cartilage.  It  fits  into 
a  8utui*e  in  either  bone.  Its  long  hind  pointed  extremity  fits  into  a  long 
hollow  in  the  second  basibranchial,  and  reaches  back  as  far  as  the  toothed 
areas. 

HypoJrranchials  (hp.  Br.). 

Ltthb,  Fig.  21,  PI.  rV. 

There  are  three  hypobranchials  on  either  side.  The  first  two  articu- 
late below  with  the  basibranchial  cartilage  and  atove  with  the  first  and 
second  ceratobranchials  respectively.  The  third  hypobranchial  is  bound 
to  the  hind  part  of  the  second  basibranchial,  and  its  anterior  slender 
extremity  passes  downwards  under  the  second  hypobmnchial.  The  third 
hypobranchial  has  a  broad  posterior  edge,  and  to  the  outer  portion  of  it 
are  attached  the  third  ceratobranchials,  while  to  the  inner  part  are 
attached  by  cartilage  the  fourth  ceratobranchials. 

The  first  two  hypobranchials  resemble  one  another  and  are  very 
different  from  the  third.  The  second  is  shorter  than  the  first.  If 
they  are  viewed  from  above,  the  first  and  second  bones  are  seen  to  be 
bent,  with  the  in-curvature  on  the  side  next  the  basibranchiais.  The 
bend  does  not  take  place  at  the  middle  of  the  length  of  the  bone ;  the 
lower  arm  is  the  shorter.  On  the  first  hypobranchial  there  is  a  lateral 
expansion  on  the  outer  side  at  the  knee  ;  it  runs  along  the  long  arm  for 
some  distance.  In  the  second  there  is  only  a  small  process  on  the  outer 
side  of  the  comer. 

The  third  hypobranchial  resembles  much  in  shape  a  trowel ;  when  in 
situ,  the  trowel  is  upside  down,  with  its  handle  projecting  downward  and 
forward  under  the  second  hyi)obranchial.  The  end  of  the  handle  is 
hollow,  and  serves  for  the  attachment  of  a  ligament. 

Ceratobranchials  (cer.  Br.). 

Lythb,  Fig.  21,  PI.  IV. 

Of  the  ceratobranchials  the  greatest  difficulty  arises  in  distinguishing 
the  second  and  third.  The  first  is  rather  longer  than  the  other  three, 
which  are  of  about  equal  length.  The  ceratobranchinl  is  a  long  curved 
bone,  roughly  triangular  in  section,  and  having  a  longer  or  shorter 
groove,  in  which  are  lodged  the  blood  vessels  and  the  bases  of  the  gill 
filaments.  The  inferior  ends  of  the  bones  are  of  rather  greater  thickness 
than  the  upper  extremities.  The  second  and  third  alone  have  complete 
grooves  running  the  whole  length  of  the  bone.     In  the  first  there  is  a 
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short  broad  shallow  groove  on  the  superior  half  only  of  the  posterior 
surface.  On  the  fourth  the  groove  occupies  the  upper  two-thirds.  The 
fourth  ceratobranchial  is  readily  distinguished  from  the  first  (and  also 
from  the  second  and  third)  by  the  presence  of  a  large  irregular  projection 
on  its  lower  half.  It  rises  from  the  posterior  surface,  and  is  directed 
downwards.  The  groove  in  the  hind  surface  of  this  bone  turns  inward 
round  the  base  of  this  expansion.  The  first  ceratobranchial  has  a 
longitudinal  depression  or  groove  on  its  anterior  edge. 

The  second  and  third,  which  are  readily  distinguished  from  the  other 
two,  are  not  very  easily  separated  from  one  another.  If,  however,  the 
bones  are  held  with  the  posterior  grooved  surfaces  facing  the  observer,  it 
is  seen  that  while  in  the  third  ceratobranchial  the  groove  remains,  in  the 
lawer  third  of  the  bone,  of  one  width,  in  the  second,  in  that  part  of  the 
bone  the  groove  gradually  widens,  attaining  its  greatest  width  at  the 
inferior  extremity.  Moreover,  the  groove  on  the  third  is  seen  to  bend 
forwards  and  outwards  near  the  lower  extremity  of  the  bone,  exposing  to 
view  a  considerable  portion  of  the  quill-like  side  of  the  articular  cavity. 
The  lower  end  of  the  third  is  of  greater  diameter  than  that  of  the 
second. 

Epihranchiah  (ep.  Br.). 

Lythb,  Fig.  21,  PL  IV. 

Of  the  epibranchials,  of  which  there  are  four,  the  third  and  fourth  are 
tri-radiate ;  the  second  suggests  in  its  form  that  shape.  The  first  is  a 
long  narrow  bone  having  a  thick  inferior  end  and  a  narrow  upper 
extremity ;  it  has  about  the  middle  of  its  length  a  short  triangular  down- 
ward-directed process,  which  may  be  regarded  as  a  rudiment  pf  the  third 
arm  noticed  in  the  third  and  fourth  bones.  The  epibranchials  articulate 
inferiorly  with  the  four  ceratobranchials,  and  above  with  the  upper 
pharyngeals. 

The  second  epibranchial  is  much  nearer  a  tri-radiate  form  than  the  first ; 
on  its  hind  border  there  is  a  large  triangular  expansion.  This  projection 
is  situated  on  the  lower  half  of  the  bone. 

The  third  epibranchial  is  distinctly  tri-radiate ;  the  three  arms  are  of 
about  equal  length.  It  is,  moreover,  distinguished  from  the  other 
epibranchials  by  a  toothed  area  which  it  alone  has  on  its  anterior  edge, 
llie  end  of  each  ray  serves  to  lodge  the  end  of  a  ligament.  The  thickest 
extremity  is  superior,  and  the  end  directly  opposite  is  that  which  articulates 
with  the  third  ceratobranchial.  The  third  or  hind  ray,  which  is  directed 
downwards  and  which  is  united  to  the  lower  arm  by  a  thin  plate  of  bone, 
articulates  with  a  corresponding  ray  of  the  fourth  epibranchial.  The 
fourth  epibranchial,  also  tri-radiate,  has,  however,  a  short  hind  arm,  which 
is  directed  downwards. 

Upper  Pharyngeals  (up.  Phr.). 
Lythe,  Fig.  21,  PL  IV. 

The  upper  pharyngeals  are  three  in  number ;  they  fit  together  to  form 
a  round  toothed  area  situated  on  each  side  above  the  fauces. 

The  first  or  most  anterior  has  a  somewhat  sickle-shaped  toothed  area ; 
it  has  at  its  anterior  comer  a  short  process  which  articulates  with  the  first 
epibranchial.  On  the  under  surface  of  the  opposite  comer  there  is  a 
hollow  which  serves  for  articulation  with  the  superior  extremity  of  the 
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second  epibranchial.  The  latter  bone  articulates  also  by  means  of  its 
wide  upper  extremity  with  a  process  of  the  second  pharyngeal  ossicle. 
The  first  pharyngeal  rests  on  an  expanded  thin  portion  of  the  second 
pharyngeal,  which  is  the  largest  of  the  three.  Its  toothed  area  is  some- 
what triangular  in  shape.  From  the  ventral  anterior  edge  the  thin  plate 
of  bone  which  supports  the  first  pharyngeal  projects.  This  expansion 
shows  three  articular  processes,  of  which  the  more  anterior  is  the  thinnest 
The  latter  process  articulates,  along  with  the  first  pharyngeal,  with  the 
first  epibranchial.  The  median  articular  process  of  the  second  pharyngeal 
joins,  as  was  mentioned  above,  the  second  epibranchial.  The  third 
process,  which  is  very  broad,  articulates  with  the  third  and  fourth 
epibranchials. 

The  third  pharyngeal  is  a  little  disc-shaped  toothed  area.  It  rests  on 
the  large  articular  process  of  the  second  pharyngeal,  and  is  bound  by 
ligaments  to  the  superior  ends  of  the  third  and  fourth  epibranchials. 

Lower  Pharyngeal  (1.  Phr.). 

Lythb,  Fig.  21a,  PI.  IV. 

The  lower  pharyngeals  are  situated  one  on  each  side  of  the  fauces  :  they 
meet  in  the  middle  line  beneath  the  opening  of  the  oesophagus.  Each 
consists  of  a  long  narrow  bone  bearing  a  broad  elliptically-shaped  plate. 
This  plate,  which  is  curved  inwards,  is  covered  with  teeth.  It  does  not 
rest  symmetrically  on  the  bone,  but  projects  out  over  the  inner  edge. 
The  anterior  end  of  the  pharyng^  is  hollow  and  lodges  a  ligament  which 
serves  to  bind  it  to  its  fellow  of  the  opposite  side. 

Comparison  bbtwebn  the  Branchials  of  thb  threr  species. 

The  description  of  the  branchial  bones  of  the  ly  the  holds  good  generally 
for  those  of  the  saithe  and  cod.  In  the  cod,  however,  the  first  cerato- 
branchial  is  the  shortest,  the  second  and  third  are  a  little  longer  than  the 
first,  and  the  fourth  is  the  longest.  In  the  saithe  the  first  is  the  longest, 
the  second  is  next  in  length,  and  the  third  and  fourth,  which  are  of  the 
same  length,  are  a  little  less  than  the  second. 

Badhranchials  (b.  Br.). 

Cod,  Fig.  20,  PI.  XI. :  Saithe,  Fig.  U,  PI.  XI. :  Lythb,  Fig.  7,  PI.  IV. 

The  second  basibranchial  of  the  lythe  is  distinguished  from  those  of 
the  cod  and  saithe  by  the  fact  that  it  has  two  sm^l  patches  of  teeth  on 
it,  whereas  in  the  two  latter  fishei  no  teeth  are  found  on  that  bone. 

Hypobranehials  (hp.  Br.). 
Cod,  Fig.  21,  PI.  XL :  Saithe,  Fig.  15,  PI.  XL :  Lythe,  Fig.  21,  PL  IV. 

There  are  no  very  marked  differences  between  the  first  hypobranchials 
of  the  three  species.  In  the  saithe  the  bone  is  more  bent  than  in  the 
lythe.  In  the  cod,  however,  the  bone  is  not  so  much  bent  as  in  the  lythe, 
and  the  two  arms  are  of  equal  length,  whereas  in  the  saithe  and  lythe  the 
anterior  is  the  shorter. 

In  the  second  hypobranchial  the  three  species  are  to  be  distinguished 
by  the  form  of  the  ventral  surface  of  the  bone.  On  the  under  or  ventral 
surface  there  is  a  groove  which  is  continuous  with  the  groove  in  the 
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posterior  surface  of  the  second  ceratobrancbiaL  The  sides  of  the  grooye 
in  the  hypobranchial  are  prominent.  The  outer  wall  of  thie  furrow  is  in 
the  lythe  not  much  higher  than  the  inner  wall;  in  the  saithe  the 
outer  is  much  higher,  and  attains  its  greatest  height  at  the  angle  of  the 
bone.  In  the  lythe  the  outer  wall  is  lowest  at  that  point  While  in 
the  saithe  and  lythe  this  wall  ends  just  a  little  in  front  of  the  angle,  in 
the  cod  it  is  carried  forward  to  the  anterior  extremity  of  the  bone.  In 
the  saithe  and  lythe  the  groove  passes  from  the  ventral  to  the  external 
surface  of  the  boue  at  its  angle,  whereas  in  the  cod  the  groove  is  wholly 
on  the  ventral  surface. 

In  the  cod  the  third  hypobranchial,  though  retaining  the  trowel-  or 
scoop-shape  shown  by  those  bones  in  the  saithe  and  lythe,  is  much  flatter. 
In  the  lythe  the  bone  has  a  distinct  slender  handle,  which  is  not  so 
apparent  in  the  saithe  and  cod,  where  the  handle  is  united  in  its  whole 
extent  to  the  outer  edge  of  the  blade  by  a  thin  bone  plate.  When  the 
bone  is  in  situ  it  is  seen  that  in  the  saithe  and  lythe  the  outer  edges  of  the 
blade  and  of  the  handle  are  in  one  and  the  same  straight  line,  whereas  in 
the  cod  the  outer  edge  is  curved.  The  handle  in  the  cod  turns  in  sharply 
towards  the  middle  line :  in  the  saithe  and  lythe  this  occurs  in  a  hardly 
noticeable  degree. 

CercUobranchiaU  (cer.  Br.). 

Cod,  Fig.  22,  PI.  XI. :  Saithe,  Fig.  16,  PI.  XI. :  Lythe,  Fig.  21,  PI.  IV. 

In  the  case  of  the  ceratobranchials,  as  in  all  the  other  branchial  bones, 
those  of  the  cod  are  much  thicker  and  broader  thaci  those  of  the  saithe, 
which  in  their  turn  are  a  little  heavier  than  those  of  the  lythe. 

The  first  ceratobranchial  of  the  saithe  and  lythe  has  a  rather  deep 
longitudinal  furrow  on  the  anterior  surface  ;  this  is  not  found  in  the  cod. 
In  the  saithe  the  posterior  surface  of  the  bone  is  crenate  at  the  angle  of 
the  bend  ;  in  the  lythe  and  cod  it  is  smooth. 

Except  in  their  different  thicknesses  no  satisfactory  points  of  difference 
were  made  out  between  the  second  and  third  ceratobranchials  of  the 
three  species.  Moreover  the  differences  used  to  separate  the  second  and 
third  ceratobranchials  of  the  lythe  were  not  found  of  so  much  value  in 
connection  with  the  saithe  and  cod.  In  both  the  saithe  and  the  lythe  the 
third  ceratobranchial  is  a  deeper  bone  than  the  second. 

In  the  fourth  ceratobranchial  the  differences  between  the  three  species 
were  very  sllpht. 

EpihranchiaU  (op.  Br.). 
Con,  Fig.  23,  PI.  XI :  Saithe,  Fig.  17,  PI.  XI. :  Lythe,  Fig  21,  PI.  IV. 

The  triangular  process  on  the  hind  surface  of  the  first  epibranchial  is 
rather  smaller  in  the  saithe  than  in  the  lythe,  and  while  in  the  latter  the 
apex  of  the  process  is  rounded,  in  the  former  it  is  a  blunt  angle.  In  the 
cod  the  process  is  low  and  not  triangular  in  shape. 

In  the  third  epibranchial  of  the  saithe  the  toothed  area  is  very  small, 
and  much  less  than  that  in  the  cod  and  lythe.  The  tooth-sockets  in  this 
bone  are  larger  in  the  cod  than  in  the  other  two.  In  the  saithe  also  the 
toothed  area  is  at  its  superior  corner  raised  up  from  the  side  of  the  upper 
articular  process. 

No  very  easily  described  differences  were  noticed  in  respect  to  the 
second  and  fourth  epibranchials. 
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Upper  Pharyngeals  (up.  Phr.), 

Con,  Fig.  24,  PI.  XI. :  Saithb,  Fig.  18,  PL  XI. :  Lythb,  Fig.  21,  PI.  IV. 

The  main  point  of  difference  between  the  upper  pharyngeala  of  the 
three  species  consists  in  the  comparative  size  of  the  teeth.  They  are  very 
small  in  the  saithe,  much  larger  in  the  lythe,  and  very  large  in  the  cod. 

Lower  Pharyngeals  (1.  Phr.). 

Cod,  Fig.  26,  PL  XL  :  Saithb,  Fig.  19,  PL  XL:  Lythe,  Fig.  21a,  PL  IV 

The  teeth  in  the  lower  pharyngeals  are  smaller  than  those  in  the  upper 
pharyngeals.  The  difference  in  the  size  oi  the  teeth  between  the  bones 
of  the  saithe  and  lythe  is  not  very  striking ;  in  both  these  species  the 
teeth  are  very  much  less  than  those  in  the  cod.  In  the  proximal  portion 
of  the  toothed  area  in  the  lythe  the  teeth  are  considerably  larger  than 
the  others,  and  than  the  teeth  in  a  similarly  sized  saithe  bone. 

l^BRMAL  Bones. 

The  dermal  bones  have  been  described  recently  by  Cole^  in  connection 
with  his  work  on  the  sensory  canals. 

Nasal  (N.). 

Cod,  Fig.  26,  PI.  X.:  Saithb,  Fig.  1,  PL  X.:  Lythb,  Fig.  1,  PL  IV. 

In  the  saithe  and  lythe  the  nasal  is  in  large  part  membranous ;  in  the 
cod  it  is  almost  wholly  ossified.  The  anterior  and  hind  borders  in  all 
three  are  membranous ;  in  the  saithe  and  lythe  the  membranous  anterior 
portion  is  fully  one-fourth  of  the  total  length  of  the  bone.  The  nasal  is 
depressed  along  its  longitudinal  axis  ;  this  furrow  lodges  the  nasal  part 
of  the  supraorbital  sensory  canal.  Processes  from  either  side  of  the 
anterior  half  of  the  bone  approach  one  another,  and  form  a  partial  bridge 
oyer  the  canal.  In  the  cod  the  groove  in  this  bone  is  more  defined  than 
in  the  other  two  species. 

Prceorbital  or  Lachrymal  (pr.  Or,). 

Cod,  Fig.  27,  PL  X. :  Saithb,  Fig.  2,  PI.  X. :  Lythb,  Fig.  4,  PL  IV.  : 

The  prseorbital  is  a  triangular  bone,  which  articulates  by  its  hind 
superior  comer  with  the  prefrontal,  and  by  its  anterior  end  with  the 


In  the  cod  and  lythe  the  superior  edge  of  the  bone  is  concave,  while  in 
the  saithe  it  is  convex  in  outline.  The  prseorbital  of  the  lythe  is  shorter 
and  broader  than  those  of  the  saithe  and  cod.  The  hind  edge  of  this 
bone  in  the  saithe  slopes  more  posteriorly  than  in  the  lythe  and  cod. 

The  praorbital  has  two  prominent  grooves  which  are  formed  by  over- 
hanging bone  plates.  The  two  grooves,  which  are  in  the  same  line,  are  not 
continuous,  but  are  usually  separated  by  an  interval  at  about  the  middle 
of  the  bone.     Occasionally  there  is  a  secondary  narrow  plate  developed 

*  ObsenratioDB  on  the  structure  and  loorphology  of  the  cranial  nerves  and  lateral  sense 
organs  of  Fishes,  with  special  reference  to  the  genxiB  O^vDCS,  Traiis,  [Annean,  Socitty  q/" 
L<md<m^  2nd  series,  Zoology,  Vol.  vii.,  London,  1898. 
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over  this  interval  which  makes  the  two  grooves  continuous,  but  without 
hiding  the  interval  completely.  In  the  lythe  and  saithe  the  fold  covering 
the  anterior  groove  is  much  narrower  than  the  same  in  the  cod,  in  which 
it  reaches  in  the  greater  part  of  its  length  down  close  to  the  inferior  edge 
of  the  bone.  Th^  grooves  lodge  the  infraorbital  sensory  canal  The 
anterior  fold  is  rather  wider  in  the  lythe  than  in  the  saithe.  The 
articular  surface  for  attachment  to  the  prefrontal  is  much  broader  in  the 
saithe  and  cod  than  in  the  lythe. 

Subarhitah  (sb.  Or.). 

Cod,  Fig.  28,  PI.  X. :  Saithb,  Fig.  3,  PL  X. :  Lythb,  Figs.  5,  6, 8,  9, 10, 

PI.  IV. 

There  are  certain  differences  between  the  five  suborbitals  of  the  three 
species,  but  they  are  minute. 

The  second  suborbital  is  in  the  saithe  semicircular  in  outline ;  in  the 
lythe  it  is  nearly  twice  as  long  as  it  is  broad,  while  in  the  cod  it  is  longer 
than  it  is  broad,  but  not  so  long  proportionsJly  as  in  the  lythe. 

The  third  suborbital  is  in  the  cod  wider  at  its  inferior  end,  and  the 
lower  anterior  corner  projects. 

The  fifth  suborbital  in  the  saithe  and  lythe  is  short;  its  superior 
extremity  is  much  thicker  than  the  inferior.  In  the  cod  it  is  a  lighter 
though  longer  bone  than  in  the  other  two.  The  top  end  is  rather  wider 
than  the  lower.  The  bone  is  excised  more  or  less  all  over  in  a  sort  of 
fretwork  fashion. 

SupratemporaU  (s.  T.). 
Cod,  Fig.  29,  PI.  X. :  Saithe,  Fig.  8,  PI.  X. :  Lythb,  Fig.  22,  PL  IV, 

The  supratemporals  are  four  in  number.  The  most  remarkable  in  form 
is  the  second,  which  is  a  sort  of  unclosed  tube.  It  is  formed  by  the 
infolding  of  either  edge  to  meet  (but  not  to  unite)  in  the  middle  line.  The 
anterior  intumed  fold  is  shorter  than  the  other,  and  moreover  the  fold 
is  broader  superiorly  than  it  is  inferiorly.  In  the  saithe  the  intumed 
edges  come  close  to  one  another,  sometimes  overlapping  slightly.  In  the 
lythe  there  is  usually  a  considerable  space  between  the  two  edges. 

In  the  saithe  and  lythe  the  ossicles  resemble  one  another  very  much 
and  differ  markedly  from  that  of  the  cod.  In  the  latter  the  edges  of  the 
intumed  folds  are  bent  upwards.  The  second  supratemporal  is  a  flatter 
bone  in  the  saithe  and  lythe  than  in  the  cod. 

The  third  ossicle  is  bevelled  at  both  ends. 

The  fourth  supratemporal  is  a  scoop-shaped  bone  having  its  anterior 
end  more  or  less  bevelled  to  fit  the  lower  portion  of  the  second  ossicle. 
In  the  cod  its  posterior  end  is  deeply  notched  ;  in  the  saithe  and  lythe  it 
is  bevelled,  or  slightly  notched. 

Pectoral  Arch. 

Glavide  (CL). 

ig.  10,  PL  XL  :  Saithe,  Fig.  2,  PL  XL  :  Lythb,  Fig.  3,  PL  IV. 

lavicle  of  the  cod  is  readily  distinguished^from  those  of  the  saithe 
le.  In  the  two  latter  the  hind  edge  of  the  bone  is  thin  and  the 
s  of  transparent  bone,  whereas  in  the  cod  the  posterior  edge  is 
id  the  whole  of  the  bone  superior  to  the  level  of  the  inferior 
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corDer  of  the  coracoid  is  white  and  well  ossified.  There  is  in  all  three  a 
more  or  less  well  marked  strengthening  rib  running  from  the  hilum  of  the 
bone  down  to  the  point  on  its  posterior  edge  where  the  tendon  unites  the 
free  end  of  the  coracoid  to  the  clayicle.  This  ridge  is  especially  thick 
in  the  cod,  and  between  it  and  the  anterior  edge  there  is  a  gusset-shaped 
area  of  thin  transparent  bone,  similar  to  the  general  structure  of  the 
claricle  in  the  saithe  and  lythe.  [n  the  cod,  on  the  fi'ont  side  of  the 
thickened  bracing  ridge  there  is  a  thumb-like  depression  on  the  bone. 
The  strengthening  ridge  is  comparatively  insignificant,  so  far  as  thickness 
is  concerned,  in  the  saithe  and  lythe,  but  it  is  readily  noticed  from  the  fact 
that  its  strias  run  across  the  general  growth  layers  of^the  bone. 

The  bones  differ  in  shape.  The  posterior  edge  of  the  lower  half  is 
more  rounded  in  the  saithe  than  in  the  lythe  and  cod.  The  bone  is 
wider  in  its  lower  half  in  the  former  than  in  the  two  latter. 

The  anterior  edge  of  the  clavicle  is  curved,  showing  in  side  view  a 
concave  outline.  The  deepest  part  of  the  curve  is  in  front  of  the  scapular 
region.  This  hollow  is  in  the  saithe  filled  up  with  a  broad  ledge,  which  is 
absent  or  very  small  in  the  lythe  and  cod.  In  the  saithe  this  ledge 
passes  inferiorly  on  to  the  internal  edge  of  the  clavicle,  leaving  a  distinct 
hollow  between  the  prominent  outer  edge  and  itself.  In  cases  where  an 
apparent  lodge  is  present  in  the  cod  and  lythe  the  last  condition  does  not 
obtain.  In  the  saithe  the  hind  border  below  the  articulation  with  the 
scapula  is  straight  for  a  little  bit,  and  is  parallel  to  the  above  ledge.  In 
the  cod  the  hind  edge  is  here  rounded,  while  in  the  lythe  the  anterior 
and  hind  edges  are  more  or  less  parallel. 

The  hind  superior  process  of  the  clavicle  is  in  the  cod  short  and  narrow, 
whereas  it  is  in  the  saithe  broad,  especially  at  its  base.  In  the  latter  it 
makes,  with  the  upper  part  of  the  hind  edge  of  the  bone,  a  less  angle  than 
in  the  cod  and  lythe.     In  the  lythe  the  process  is  short  and  broad. 

The  superior  vertical  process  of  the  clavicle,  upon  which  articulates  the 
supraclavicle,  is  prominent  in  all  three  species.  In  the  saithe  the  angle 
between  it  and  the  superior  edge  of  the  boue  is  nearly  a  right  angle  :  in 
the  cod  and  lythe  it  is  very  much  greater  than  a  right  angle.  In  the  cod 
and  Ijrthe  the  superior  process  is  usually  pointed:  in  the  saithe  it  i? 
commonly  truncated. 

In  the  cod  and  saithe  there  is  in  the  hind  edge  a  distinct  corner  at  the 
point  where  the  coracoid  ligament  is  attached :  in  the  saithe  the  posterior 
border  is  evenly  curved  and  does  not  exhibit  this  angle  distinctly 

On  the  internal  surface  of  the  clavicle  there  is  the  raised  plate  to  which 
is  articulated  the  scapula.  The  inferior  and  posterior  edge  of  the  plate  is 
in  the  cod  smooth  except  at  its  upper  corner,  where  it  is  split  into 
articular  leaf-like  processes.  In  the  saithe  the  hind  border  is  similar  to 
that  in  the  cod  except  that  it  has  near  its  lower  comer  a  few  very  small 
articular  teeth.  In  the  lythe,  on  the  other  hand,  there  are  at  the  second 
articular  part  fairly  large  projecting  articular  lamiue. 

There  is  a  high  ridge  on  the  internal  surface  of  the  lower  half  of  the 
bona  In  the  saithe  it  is  a  broad  thin  plate  :  in  the  lythe  it  is  consider- 
ably  narrower  and  thicker,  while  in  the  cod  it  is  very  thick  and  similar 
in  height  to  that  of  the  lythe. 

Scapula  (Sc). 

Ck)D,  Fig.  13,  PI.  XI. :  Saithb,  Fig.  6,  PL  XI. :  Lythb,  Fig.  30,  PI.  IV. 

The  scapula  articulates  with  the  clavicle  by  means  of  a  sutured  portion 
above,  and  it  is  bound  by  a  ligament  in  front  to  the  hind  surface  of  the 
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front  of  the  clavicle.  The  scapula  lies  on  the  projecting  plale-like 
expansion  of  the  clavicle.  Inferiorlj  it  is  connected  with  the  coracoid  hy 
cartilage. 

The  articular  facet  which  corresponds  to  a  hasal  element  is  larger  in  the 
saithe  than  in  the  cod  and  lythe.  It  is,  moreover,  in  the  former  rounded 
in  its  lower  extremity,  and  is  thus  sharply  defined,  whereas  in  the  cod  its 
outer  edge  simply  turns  inwards  in  a  slight  bend  to  meet  the  margin  of 
the  bone.     In  the  lythe  it  is  more  defined  than  in  the  cod. 

Coracoid  (Co.). 
Cod,  Fig.  13,  PI.  XI.  :  Saithe,  Fig.  6,  PI.  XI. :  Lythe,  Fig.  30,  PI.  IV. 

The  coracoid  is  a  somewhat  triangular  bone  which  is  bound  to  the 
clavicle  by  means  of  a  ligament  attached  to  the  long  gusset-shaped 
anterior  part  of  the  coracoid.  This  ligament  is  part  of  the  cartilage 
which  unites  the  scapula  to  the  clavicle.  Superiorly  the  coracoid  is 
bound  to  the  scapula  by  ligament.  The  anterior  li^'ament-bearing  part 
is  in  the  lythe  and  saithe  broader  than  in  the  cod.  The  lower  extremity 
of  the  bone  is  narrow,  and  lodges  in  its  extremity  a  ligament  for  binding 
it  to  the  posterior  edge  of  the  clavicle.  Between  the  anterior  and  inferior 
processes  there  is  a  thin  transparent  bony  plate.  The  edge  of  this  plate  is 
much  more  incurved  in  the  cod  thin  in  the  saithe  and  lythe,  and  rather 
more  in  the  lythe  than  in  the  saithe. 

The  four  basalia  are  attached  to  the  hind  edges  of  the  scapula  and 
coracoid. 

Post-temporal  (pt.  T.). 
Cod,  Fig.  11,  PI.  XL  :  Saithe,  Fig.  5,  PI.  XL :  Lythe,  Fig.  23,  PI.  IV. 

The  post-temporal  is  a  V-shaped  bone,  having  its  two  arms  of  unequal 
length.  The  longer  ends  in  a  broadened  thin  extremity  which  rests  on 
the  paroccipital ;  the  shorter  has  a  serrated  thick  end  which  articulates 
with  a  serrated  area  on  the  opisthotic.  The  angle  between  the  two  arms  is 
in  the  saithe  more  acute  than  in  the  lythe.  In  the  saithe  and  lythe  the 
shorter  arm  bears  a  greater  proportion  to  the  length  of  the  longer  than 
in  the  cod. 

In  the  saithe  the  anterior  corner  at  the  base  of  the  short  arm  projects 
as  a  strong  triangular  process,  which  is  united  by  a  short  lamina  to  the 
interspace  between  the  bases  of  the  two  arms.  In  the  lythe  and  cod  the 
comer  is  usually  small,  and  there  is  no  connecting  bone  lamina. 

The  shape  of  the  base  of  the  bone  differs  in  the  three  species.  In  the 
saithe  there  is  a  prominent  hind  expansion  at  the  base  of  the  bone.  In 
the  cod  and  saithe  the  lower  edge  is  rounded. 

The  post-temporal  articulates  below  with  the  supraclavicle. 

Supraclavide  (s.  Cl.). 
Cod,  Fig.  9,  PI.  XL  :  Saithe,  Fig.  3,  PI.  XI :  Lythe,  Fig.  25,  PI.  IV. 

The  suptaclavicle  of  the  saithe  is  shorter  than  those  of  the  lythe  and 
cod.  It  has,  moreover,  a  widely-expanded  upper  extremity.  The 
articular  hollow  on  the  lower  portion  of  the  bone  is  nearly  half  the  length 
of  the  bone  in  the  saithe,  whereas  it  is  considerably  less  than  the  half  in 
the  lythe. 

The  supraclavicle  articulates  with  the  post-temporal  above  and  with  the 
clavicle  belov'. 
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Postclavide  (pt.  CI.). 
Cod,  Fig.  12,  PI.  XI. :  Saithb,  Fig.  4,  PI.  XL  :  Lythb,  Fig.  24,  PI.  IV. 

The  postclavicle  is  subject  to  a  large  amount  of  variation;  this  is 
especially  the  case  iu  the  co<L 

This  bone  has  a  long  shaft  with  an  expanded  head.  In  the  lythe  and 
saithe  it  is  a  slender  thin  bone,  in  the  cod  the  stalk  is  thick  and 
irregular. 

The  expanded  head  of  the  bone  in  the  lythe  is  short  and  trumpet- 
shaped  ;  that  of  the  saithe  is  usually  a  long  parallelogram-shaped  piece, 
showing  sometimes,  however,  a  broadened  extremity,  which  gives  itta 
trumpet  form,  llie  head  is  set  at  an  angle  to  the  stalk.  In  the  cod  the 
head  of  the  bone  is  helmet-shaped  ;  its  extremity  is  rounded,  not  straight 
as  in  the  saithe  and  lythe,  and  it  has  on  its  posterior  side  a  small  beak- 
like process. 

The  trumpet  shape  can  be  traced  more  or  less  distinctly  iu  the  heads  of 
these  bones  in  all  the  three  species,  though  in  the  saithe  and  cod  it  has 
been  concealed  by  a  bony  development  in  the  angle  between  the  head 
and  the  stalk.  In  the  cod  the  trumpet-shaped  area  is  short,  and  very 
wide  at  its  base. 

In  one  cod — a  male  measuring  94  cm. — a  remarkable  condition  was 
found.  The  trumpet-shaped  area  had  developed  greatly  in  a  backward 
direction,  not,  as  is  usual  in  the  cod,  in  an  upward  direction ;  it  therefore 
projected  well  in  advance  of  the  portion  filling  up  the  angle  between  the 
head  and  the  stalk.     The  head  had  thus  a  broad  sickle  shape. 

In  the  usual  form  of  the  postclavicle  of  the  cod  the  little  posterior  beak 
is  the  corner  of  the  original  trumpet-shaped  area.  The  head  of  this  bone 
is  two-layered — the  outer  is  the  trumpet-shaped  part,  and  the  inner  is  the 
layer  which  has  filled  up  the  angle  between  the  head  and  the  stalk  and 
which  has  extended  up  under  almost  the  whole  of  the  funnel-shaped  area. 
The  two  layers  are  seen  distinctly  in  the  region  of  the  beak. 

The  double-layered  condition  of  the  head  is  not  present  in  the  saithe 
and  lythe. 

The  postclavicle  is  attached  by  ligaments  to  the  upper  border  of  the 
clavicle. 

Pblvic   Aroh. 

Innominates  (Inn.). 

Cod,  Fig.  8,  PI.  XL :  Saithe,  Fig.  1,  Pl.  XI. :  Lythb,  Fig.  17,  PI.  IV. 

The  innominates  articulate  anteriorly  with  one  another  and  posteriorly 
with  a  ligament  which  lies  between  them.  The  ventral  surface  of  the 
bone  is  concave.  Each  innominate  bone  has  three  articular  surfaces — viz., 
two  hollow  articular  processes,  anterior  and  posterior,  and  a  broad  curved 
hind  edge  which  articulates  >vith  the  ventral  fin-rays. 

The  innominates  of  the  cod  are  very  much  larger  than  those  of  the 
saithe,  while  those  of  the  saithe  greatly  exceed  those  of  the  lythe.  In 
general  appearance  those  of  the  saithe  and  cod  resemble  one  another, 
and  differ  much  from  those  of  the  lythe. 

Between  the  anterior  and  posterior  narrow  articular  processes  there  is 
in  the  cod  and  saithe  a  sheet  of  thin  transparent  bone.  A  cavity  of  more 
or  less  definite  shape  is  cut  out  of  this  sheet  of  bone.  Thus,  if  the  united 
innominates  are  examined  it  is  seen  that  in  the  saithe  the  cavities  of  either 
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side  together  have  the  form  of  an  arrow-head  with  a  broad  shaft  attached. 
In  the  cod  the  same  cavity  has  a  form  recalling  that  of  a  pair  of  lungs, 
and  the  posterior  parts  of  the  inner  surfaces  are  approximated  to  touching. 
In  the  saithe  they  are  separated.  In  one  cod — viz.,  a  male  94  cm.;— in 
which  the  two  postclavicles  had  an  unusual  form,  the  thin  bone  plates 
were  irregularly  excavated.  Each  showed  a  small  cavity  anteriorly, 
while  a  little  posteriorly  of  that  there  was  a  small  oval  hole  in  the  left 
plate.  In  the  lythe  this  thin  bony  plate  is  practically  absent ;  it  is 
reduced  to  a  narrow  rim,  sometimes  absent  from  the  anterior  process,  and 
confined  simply  to  the  angle  between  the  two  articular  processes. 

The  angle  between  the  anterior  and  posterior  processes  is  larger  in  the 
lythe  than  in  the  saithe,  and  greater  in  the  saithe  than  in  the  cod.  The 
converse  relation  is  seen  between  the  three  forms  in  the  angle  between  the 
posterior  process  and  the  large  articular  plate. 
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EXPLANATION  OF  PLATES. 

The  figures  in  Plates  IV.,  VIII.,  IX.,  X.  and  XI.  are  reduced ;    those  in 
Plates  v.,  VI.,  and  VII.,  are  natural  size. 


PLATE  IV. 
Figures  reduced  slightly. 

Fig.    1.  Nasal  of  O.  pollachius,  9,  87'8  cm. 

2.  Maxilla 

3.  PremaxiUa         «•  •• 

4.  Pneorbital          ..  „  * 

5.  Ist  Suborbital     tt  •• 

6.  2nd  Suborbital    ..  .. 

7.  Basibranchials    n  u 

8.  drd  Suborbital     •• 

9.  4th  Suborbital  'i.  n       (shewn  upside  down). 

10.  5th  Suborbital    .. 

11.  Hyomandibular-Palatine  Areh  of  O,  potUichiusy  ^,87*8  cm. 

12.  Dentary  of  O,  poUachius,  ^  87*8  cm. 

13.  Articular  n  n 

14.  Ceratohyal  Areh  n  n 

15.  Branchiostegal  Rays  m 

16.  Urohyal 

17.  Innominates  and  Ventral  Fin  of  O,  poUachiua,  J,  87*8  cm. 

18.  Pectoral  Fin 

19.  Side  View  of  Head  n  79  cm. 

20.  Interepereulum  i.  87*8  cm. 

21.  Branchial  and  Pharyngeal  Bones 
21a.  Lower  Pharyngeal 

22.  Supratemporals 

23.  Posttemporal 

24.  Postclavicle 

25.  Supraclavide 

26.  Preopereulum 

27.  Operoulum 

28.  Suboperculum 

29.  Front  view  of  Symphysis  of  Mandibles,  showing  rudimentary  Barbel  (6). 

30.  Clavicle,  Scapula,  and  ooracoid  of  O,  poUachiuSy  J,  87*8  cm. 


PLATE  V. 

Fig.  31.  Skull  of  (?.  callarias,  j,  103*5  cm.    View  from  above.    Nat.  size. 

II    32.  The  union  of  the  Branchiostegal  and  Branchial  Arches  with  the  Basi- 
branchials  and  the  Lower  Pharyngeals  of  O,  eaUarioB^  p,  83  cm.  From  above. 

n    33.  Skull  of  O,  virens,  p,  96  cm.     View  from  above.     Nat.  size. 

M    34.         n        G,  poil(tchius,  p,  83  cm.        n        m  h 


PLATE  VI. 

Fig.  35.  Skull  of  O,  caUaricu,  j,  103*5  cm.     View  from  below.  Nat.  size. 
M    36.        II        O,  virenSf  p,  96  cm.                        u        n  •• 

II    37.        '•        O.  poUachiua,^,  83  cm.  m        h  h 
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PLATE  VII. 

Pig.  88.  Skull  of  O.  caUarias,  j,  103-6  cm.  View  from  the  side.     Nat.  dze. 
•I    39.        II        O,  virens,  p,  06  cm.  h        m 

•I    40.        If        O,  poUachiuSf  j,  83  cm.  n        n 

"    *L        '•        O,  callariaa,  5,  103*5  cm.  View  from  behind. 
n    42.        II        O.  virena,  p,  96  cm.  m        m 

••    43.        II        O.  pollachiua,  j,  83  cm.  u        h 

PLATE  VIIL 

Fig.    1.  Pectoral  Fin  of  O,  poUachius,  ^,  71  4  cm. 

If      2.  Pelvic  II  II  '       ,1 

II      3.  Pectoral      n     O,  virens,  ^,  89  cm. 

u      4.  Pelvic  M  II  u 

II      5,  G.  virens,  ^,  89  cm. 

i»      6.  O,  poUachiun,  ^,  71*4  cm. 

fi      7.  O,  caUariaSt  (S»  82*7  cm. 

11      8.  O,  virensy  ^,  57  cm. 

•t      9.  O » poUachius, 

M     10.  Read  of  O.  poUachiua. 

It    11.        II        C?.  Wren«,  J,  64  cm. 

y.B. — In  Plates  IX. -XI.  all  the  photographs  are  of  practically  the  same  scale* 
the  figures  being  reduced  to  about  one-half. 

PLATE  IX. 
Fig.    1.  Frontal  of  Saithe,  5, 91  cm. 
•I      2.  Supraoccipital  of  Saithe,  2>  ^^  ^^' 

11      3.  Parietal  n  1, 

M      4.  Paroccipital  h  m 

II      6.  Exoocipital  n  m 

II      6.  Ethmoid  h  h 

M      7.  Orbitosphenoid       n  n 

II      8.  Poetfrontal  n  n 

H      9.  Squamosal  u  n 

n  10.  Prefrontal 

•»  11.  Vomer  n  ,. 

II  12.  Prootio  11  It 

II  13.  Basioocipital  n  „ 

II  14.  Opisthotic  of  O.  virens,  n 

It  15.  Parasphenoid  h  h 

11  16.  Frontal  of  O.  poUachiutf,  j,  85-3  cm. 

M  17.  Supraoccipital         ••  n 

M  18.  Parietal  n  .1 

II  19.  Paroccipital  n  n 

II  20.  Exoccipital  n  n 

M  21.  Ethmoid  1.  ,. 

M  22.  Orbitosphenoid       <•  n 

M  23.  Poetfrontal  n  n 

M  24.  Squamosal  «  n 

II  25.  Prefrontal  k  n 

II  26.  Prootic  .1  „ 

•I  27.  Basioocipital  n  n 

M  28.  Opisthotic  n  m 

M  29.  Vomer  n  .. 

M  30.  Parasphenoid  v  .. 
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Fig.  31.  Clavicle,  left  side,  inteiual  sorfaoe,  of  O.  virens.  2  ^  ^^' 

II  32.        11         right  side,  external    »  n        f$,  98*7  cm. 

II  33.  Dentary,  internal  surface,  of  G,  caUariaa,  ^,  95*2  cm. 

It  34.  Articular        ••  n  n  n 

II  35.  Innominatee,  uoper  surface,  of  O,  mrtna,  ^j,  98*7  cm. 

.  11  36.  Basihyals,  Ceratohyal,  Epihyal,  and  StylohyaL  internal  surface,  of  G, 
virens,  ^j,  98' 7  cm. 

11  37.  Frontal  of  G,  caUarias,  j,  8-95  cm. 

.1  38.  Parietal  m  m 

•I  39.  Supraoccipital    n  •• 

•I  40.  Paroccipital        »  m 

II  41.  Exoccipital         u  h 

II  42.  Ethmoid       '      n  •• 

II  43.  Orbitosphenoid  h  m 

I.  44.  Post  frontal        h 

II  45.  Squamosal  n  h 

II  46.  Prefrontal  n  n 

II  47.  Prootic  n  i. 

II  48.  Basioocipital       n  h 

11  49.  Opisthotic  n  n 

II  60.  Vomer  n  n 

M  51.  Parasphenoid     n  u 

II  52.  Skull  of  G.  virtM,  ^,  89  cm. 

•I  53.        M        G.  pdlachius,  ^,  86  cm. 

II  54.        It        G,  ccUlaricu,  ^t  82*7  cm. 

PLATE  X. 
Fig.    1.  Nasal  of  G.  virens,  ^,  89  cm. 

M  2.  Pneorbital         n  n 

II  3.  Suborbitals        n  n 

II  4.  Interoperculum  •• 

II  5.  Preoperculum    m  n 

•«  6.  Suboperculum    m  n 

II  7.  Operculum         n  n 

It  8.  Supratemporals  of  (?.  virens,  ^,  90  cm. 

II  9.  Palatine  »  $,  91  cm. 

II  10.  Entopterygoid  n  n 

II  11.  Pterygoid  n  n 

II  12,  Hyomandibular  n  n 

II  13.  Maxilla  n  n 

II  14.  Pr ^maxilla  n  •• 

II  15.  Metapterygoid  n  n 

It  16.  Quadrate  n  n 

•I  17.  Symplectic  u  h 

II  18.  Dentary  u  n 

It  19.  Articular  n  h 

II  20.  Basihyals  h  Q,  96  cm. 

•I  21.  Ceratohyal  h  i 

II  22.  Epihyal  n  » 

II  23.  Stylohyal  ••  • 

II  24.  Branchiostegal  Rays  ••  i 

II  25.  Urohyal  n  i 

II  26.  Nasal  of  G,  callarias,  ^,  89*5  cm. 

II  27.  Pneorbital        u  n 

It  28.  Suborbitab      m  n 
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Fig.  29.  Snpratemporab  of  O.  caUarias,^,  92*7  cm. 

II  30.  Interoperculum  n  89*5  cm. 

11  31.  Preoperculum 

M  32.  Suboperoulum 

II  33.  Operculum 

II  34.  Palatine 

•I  35.  Entopterygoid 

•I  36.  Hyomandibular 

•I  37.  Pterygoid 

n  38.  Metapterygoid 

II  39.  Symplectic 

•I  40.  Maxilla 

M  41.  Premaxilla 

II  42.  Dentary 

II  43.  Articular 

II  44.  Quadrate 

•I  45.  Baaihyals  n  2*  ^'^  ^^' 

II  46.  Ceratohyal 

II  47.  Epihyal 

II  48.  Stylohyal 

II  49.  Branchiostegal  Rays 

II  50.  Urohyal 


Fig. 


PLATE  XI. 

Innominatee  of  O,  virenSf  ^,  96  cm. 

Clavicle  n  n 

Supraclavicle         h  m 

Poetclavicle  ••  h 

Posttemporal  m  h 

Scapula  and  Coracoid  n 

Pectoral  Fin.rays  of  O.  callariaa,  ^t  ^'^  <^in- 

Innominatee  and  Pelvic  Fin-ray i  of  O.  ccUlaruu,  J,  92*7  cm. 

Supraclavicle  n  n  m 

Clavicle  n  n  n 

Posttemporal  n  n  h 

Postclavicle  n  i»  » 

ScapuU  and  Coracoid  u  m  m 

1,  2,  3,  Basibranchiab,  c,  cartilage,  of  O,  virtns,  ^,  90  cm. 

Hypobranohiab 

Ceratobranchials 

Epibranchials 

Qpper  Pharjmgeals 

Lower  Pharyngeal 

1,  2,  3,  Basibranchials  of  G.  eaUartaa,  j,  95*2  cm. 

3',  Splinter  bone  (Basibranchial)  of  O.  caUariaa,  ^,  82*7  cm. 


Hypobranohiab  n 

Ceratobranchials  •« 

Epibranchials  » 

Upper  Pharyngeals  n 

Lower  Pharyngeal  n 

Atlas  Vertebra  of  O,  poUachiua,  ^j,  86  cm. 

M  O.  virtnSf  ^,  89  cm. 

II  O.  caUariaa^  ^,  83  cm. 


(J,  95*2  cm. 
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Fig.  29.  United  Dentaries  of  O,  tfirens,  J,  91  cm. 
II    30.  11  O,  poilachius,  ^,  83  cm. 

II    31.  II  O,  caUaruM,  ^,  82*7  cm. 

11    32.  Supratemporals  of  O.  poUachiua,  ^,  76*4  cm. 


EXPLANATION  OF  THE  LETTERS  USED  IN  THE  PLATES. 


iln.— Angular. 

Ar, — Articular. 

AU — Atlas  (vertebra). 

i?.— Basalia. 

hBr,  — Basibranchial. 

bHy,  — Basihyal. 

feOc.  — BasioccipitaL 

Brst.  — Branchiostegal. 

cerBr.  — Ceratobranchial. 

cerHy.  —Ceratohyal. 

C/.— Clavicle. 

Co, — Coracoid. 

/>. — Dentary. 

enPt,  — Entoptervgoid. 

eOc,  — E!xoccipital. 

epBr,  — Epibranchial. 

epfTy. — EpihyaL 

^.—Ethmoid. 

F.— Frontal. 

fwBr,  — Hvpobranchial. 

RyM,  — Btyomandibidar. 

tnOp.  — Interoperculum. 

Inn.  — Innominate. 

IPhr, — Lower  Pharyngeal. 

if.— MaxUla. 

nUPi.  — Metapterygoid. 

iV^.— Nasal. 

opO,  — Opisthotic. 

Op.  — Operculum. 


OrS.  — Orbitosphenoid. 

P.— Parietal. 

parOc.  — Paroocimtal. 

PF,— Pectoral  Fin. 

P/.— Palatine. 

prF, — Prefrontal. 

prM,  — Premaxilla. 

prOp,  — Preoperculum. 

prOr, — PrsorbitaL 

pS. — ^Parasphenoid. 

P^.— Pterygoid. 

ptCl.  — Postelavicle. 

p^P.— Postfrontal. 

pt  T,  — ^Posttemporal. 

Q.— Quadrate. 

^Op.  — Suboperculum. 

^Or,  — Suborbital. 

Sc. — Scapula. 

aCl.  — Supraclavicle. 

sOc.  — Supraoccipital. 

Sq.  — Squamosal. 

ST.  — Supratemporal. 

/rf/Ty.— Stylohyal. 

8y.  — Symplectic. 

uHy,  — Urohyal. 

upPhr. — Upper  Pharyngeal. 

V. — Vomer. 

KP.— Ventral  Fin 
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IV.— NOTES  ON  SOME  PARASITES  OF  FISHES. 

By  Thomas  Scott,  F.L.S.,  Mem.  Zool.  See.  de  France. 

Plates  XII.  and  XIII. 

In  continuation  of  my  Notes  on  the  Parasites  of  Fishes  I  propose  to 
notice  here  several  species  not  previously  recorded,  a  few  of  which  appear 
to  be  undescribed,  while  some  others  have  not,  so  far  as  I  am  aware,  been 
recorded  from  the  coast  of  Scotland. 

With  the  exception  of  two  iuteresting  Trematodes,  all  the  species 
belong  to  the  Copepoda,  and  include  three  species  belonging  to  the 
family  Ergasilidsa ;  four  species  belonging  to  the  CaligidaB ;  five  belonging 
to  the  Dichelestidae ;  two  to  the  Chondracaiithidw ;  one  to  the  Lernseidae  ; 
and  two  to  the  LerusopodsB. 

The  Trematodes,  which  are  described  separately  at  the  end  of  the 
paper,  belong  to  the  two  genera  Gallicotyle,  Diesing  and  Acanthocotyle^ 
Monticelli ;  the  first  has  not  been  recorded  hitherto  from  Scottish  waters, 
and  the  second  is  new  to  science. 


I. 
COPEPODA  PARASITA. 

FaOl.    ERGASILIDiB. 

Genus  Bomolochusy  Nordman  (1832). 

The  only  member  of  the  genus  Bomolochus  which  appears  to  have  h^Lu 
recorded  iu  the  Crustacean  fauna  of  the  British  Islands  is  the  Bomoloehus 
solecB  of  Claus.  This  species  was  described  (and  figured)  in  the  Eleventh 
Annual  Report  of  the  Fishery  Board  for  Scotland,  1893,*  it  was  taken  on 
the  back  of  Solea  vulgaris^  Guen.,  captured  in  the  Firths  of  Forth  and 
Clyde,  as  well  as  on  the  same  species  of  fish  captured  in  the  Humber  near 
Grimsby.  In  the  Nineteenth  Annual  Report  I  have  recorded  what 
appears  to  be  the  same  species  of  Bomolochus  from  the  nostrils  of  several 
kinds  of  fishes,  and  the  form  which  I  am  now  to  describe  from  the  nostrils 
of  the  Ling,  Moltui  molva,  L.,  may  also  be  merely  a  variety  of  the  same 
Bomolochus^  but  I  record  it  here  in  order  to  point  out  one  or  two 
differences  and  also  to  correct  one  or  two  errors  in  the  former  description 
of  the  species.  Two  other  species  are  recorded  here  which  arb  apparently 
undescribed. 

Bomolochus  solece,  ClsinB  (var.  from  Nostrils  of  Ling)  PI.  XIII.,  figs.  13-18. 

1864.     Bomolochus  solece^   Claus,   Zeitschrift  fur  Wissenschaft. 
Zool.,  vol.  xiv.,  p.  374,  pi.  35,  figs.  6-20. 

The  length  of  the  female  represented  by  the  drawing  (fig.  13)  is  1*6  mm. 
(about  ^  of  an  inch).      The    antennules  (fig.    14)  and   antennae  are 

*  Additions  to  the  fauna  of  the  Firth  of  Forth  ;  Eleventh  Annual  Report  of  the  Fishery 
Board  for  Scotland,  Part  III.,  p.  212,  pi.  v.,  fig.  l-ia 
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nmilar  to  those  of  the  specimens  described  in  the  Eleventh  Annual. 
Report  The  mandibles  have  a  somewhat  simple  structure,  the  basal  joint 
is  stout,  but  the  second  is  rather  slender,  and  is  furnished  with  a  stout 
and  moderately  long  tooth-like  terminal  spine ;  from  near  the  base  of  this 
spine  there  springs  a  similar  but  much  smaller  spine,  as  shown  by  the 
drawing  (fig.  15).  (In  the  description  of  the  species  in  the  Eleventh 
Annual  Beport  the  appendages  doubtfully  described  and  figured  as 
mandibles  are  really  the  second  maxillipeds,  while  figure  5  on  the  plate 
(pi.  V.)  represents  one  of  the  mandibles  instead  of  one  of  the  mazillse.) 

The  maxill»  consist  of  small,  one-jointed,  and  somewhat  dilated 
appendages  provided  with  apparently  four  moderately  long  plumose 
sets  (fig.  16). 

The  first  maxiUipeds  (fig.  17)  are  small  and  two-jointed,  the  basal 
joint  is  moderately  stout,  and  bears  a  small  spine  near  the  distal  end  of 
the  inner  margin,  the  end  joint  has  a  moderately  long  claw-like  extremity, 
and  is  furnished  with  a  stout  ciliated  spine  which  springs  from  a  notch 
on  the  inner  aspect,  and  rather  below  the  middle  of  the  joint. 

Second  maxillipeds  large,  two- jointed;  both  joints  robust  and  fur- 
nished with  a  few  moderately  stout,  elongated,  and  coarsely  plumose 
setae ;  the  end  joints  are  armed  with  a  powerful  and  strongly  curved 
terminal  claw,  the  convex  margin  of  which  is  produced  slightly  beyond 
the  middle,  into  a  spine-like  process,  and  the  curve  of  the  claw  is 
distinctly  sigmoid,  as  shewn  in  the  drawing  (fig.  18).  The  thoracic  feet 
are  all  as  described  and  figured  in  Part  III.  of  the  Eleventh  Annual 
Report  already  referred  to. 

Remarks. — The  principal  difference  between  the  Bomo/ochus  from  the 
nostrils  of  the  Ling  and  Bomolochus  eolece  as  described  and  figured  in 
Part  III.  of  the  Eleventh  Annual  Report,  is  in  the  armature  of  the 
mandibles ;  in  Bomolochus  solece  the  terminal  spines  are  both  short,  but 
in  the  form  from  the  nostrils  of  the  Ling  the  terminal  spine  is  nearly  as 
long  as  the  joint  from  which  it  springs,  while  the  secondary  spine  is 
small.  All  the  other  appendages  appear  to  be  much  the  same  in  both 
forms.  The  specimens  from  the  Ling  were  somewhat  larger  than  those 
observed  on  the  Black  Soles,  and  they  did  not  appear  to  be  very  common. 
The  fishes  were  obtained  at  the  Fish  Market  at  Aberdeen. 

Bomolochus  onosi,  T.  Scott,  (sp.  n.).      PI.  XIII.,  tigs.  19-22. 

Description  of  the  Female. — Length  about  1*3  mm.  (^  of  an  inch). 
The  first  body  segment  is  proportionally  larger  than  the  same  segment 
in  the  form  just  described,  being  equal  to  nearly  half  the  entire 
length  of  the  cephalothorax,  but  the  second  and  third  segments  are 
smaller  than  the  segments  similar  to  them  in  that  form  (fig.  19). 

The  antennules  are  moderately  stout,  but  taper  gradually  towards  the 
distal  extremity ;  the  second  joint,  which  appears  to  be  the  largest,  is  about 
one  and  a  half  times  the  length  of  the  next  one,  the  third  and  fourth  are 
sub-equal  and  larger  than  those  which  follow,  while  the  penultimate- joint 
is  considerably  smaller  than  any  of  the  others.  The  plumose  set«B  with 
which  the  antennules  are  furnished,  though  somewhat  similar  to  those  on 
the  antennules  of  Bomolochtcs  solece,  do  not  appear  to  be  quite  so  stout 
(fig.  20). 

The  antennae,  mandibles,  maxillaB,  and  first  maxillipeds  appear  to  be 
similar  to  the  same  appendages  in  the  Bomolochus  from  the  nostrils  of 
the  Ling. 

The  second  maxillipeds  are  stout  and  armed  with  a  moderately  stout 
and  strongly  curved  claw,  but  not  so  powerful  as  the  terminal  claw  of  the 
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second  maxillipeds  of  the  form  preyiously  described,  bat  it  resembles 
it  in  the  c\u*ve  being  distinctly  sigmoid ;  a  sleuder  seta  springs  from  near 
the  distal  end  of  the  inner  margin  of  the  first  joint,  and  two  small  seta 
from  near  the  middle  of  the  inner  margin  of  the  second  joint,  a  very  long 
and  slender  seta  springs  from  near  the  base  of  the  terminal  claw,  and  a 
smaller  one  from  a  point  a  little  further  forward  (fig.  21). 

The  thoracic  feet  are  similar  to  those  of  the  form  already  described. 

The  male  differs  little  from  the  female  except  that  the  terminal  daws 
of  the  second  maxillipeds  are  more  powerfiil  and  more  evenly  curved 
(fig.  22). 

Habitat, — On  the  inside  of  the  gill-covers  of  Onoe  mustdus  (Lin.)  —the 
Five-bearded  Rockling — captured  in  the  Firth  of  Forth  in  May,  and 
off  Kinnaird  Head,  in  60  to  80  fathoms,  on  July  24th,  1901.  Also  on  the 
inside  of  the  gill-covers  of  a  specimen  of  Onos  cimMua  (Lin.) — the  Three- 
bearded  Rockling — captured  in  the  Forth  estuary  in  1892,  and  from 
the  gills  and  gill-covers  of  ihe  same  species  of  fish  taken  on  Bressay  Shoal 
to  the  east  of  Shetland,  on  December  11th,  1901.  Both  males  and 
females  of  this  Bomolochua  were  obtained. 

Remarks. — ^The  species  just  recorded  has  such  a  close  general 
resemblance  to  Bomolochua  solece,  Glaus,  that  it  might  easily  be  mistaken 
for  that  species ;  the  most  obvious  difference  is  in  the  form  of  the  posterior 
foot-jaws,  by  the  difference  in  the  structure  of  these  appendages  the 
species  may  be  distinguished  even  without  dissection  when  view^  from 
the  ventral  aspect  and  with  the  aid  of  a  good  light. 

Bomoloehus  zeugopteri,  T.  Scott,  (sp.  n.).     PI  XIII.,  figs.  23-25. 

Description  of  the  Female. — Length  about  *84  mm.  (about  A  of  an  inch). 
The  first  body  segment  is  equal  to  rather  more  than  the  entire  length  of 
the  next  three,  the  last  thoracic  segment  is  small  (fig.  23). 

The  antennuls  (fig.  24)  are  moderately  stout ;  the  second  joint  is 
equal  to  about  one  and  a  half  times  the  length  of  the  next  one ;  the  third 
and  fourth  are  sub-equal,  while  the  fifth  and  last  joints^  which  are  also  of 
about  equal  length,  are  rather  smaller  than  the  third  or  fourth ;  the 
penultimate  joint  is  only  about  two-thirds  the  length  of  the  end  one. 
The  armature  of  the  antennules  resembles  those  of  the  last  species. 

The  second  maxillipeds  are  short  and  moderately  robust,  the  terminal 
claw  is  feeble,  and  the  curve  of  the  claw  is  only  slightly  sigmoid ;  a 
small  seta  springs  from  the  distal  end  of  the  inner  margin,  while  two 
slender  and  moderately  elongate  setie  arise  from  near  the  base  of  the  claw 
as  shown  in  the  drawing  (fig.  25). 

All  the  other  appendages  are  somewhat  similar  to  the  same  appendages 
in  the  Bomdoehua  from  the  Ling. 

Habitat. — About  a  dozen  specimens,  most  of  them  females  with 
ovisacs,  were  found  adhering  to  the  back  of  a  small  Mliller's  Topknot, 
SkugopteruB  punetatus  (Bl.).  The  fish  was  captured  near  the  mouth  of 
the  Clyde  estuary  in  September  1897,  but  the  Bomoloehus  were  not  ob- 
served till  March  of  the  present  year  (1901) ;  and  as  it  had  been  in  alcohol 
from  the  time  it  was  captured,  and  had  more  than  once  been  transferred 
from  one  vessel  to  another,  it  is  evident  that  the  copepods  must  have 
had  a  firm  hold  of  their  host 

The  marked  difference  in  the  structure  and  armature  of  the  second 
maxillipeds  are  the  principal  characters  by  which  this  species  may  be 
distinguished ;  it  is  also  a  smaller  species  than  the  other  two,  being  Httle 
more  than  half  the  size  of  the  Bomoloehus  from  the  Ling. 
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Fam.  Caligidjb. 
Oeuus  CaliguB,  Muller  (1785). 

Caligus  lafrracis,  T.  S.,  sp.  nov.     PI.  XIII.,  fig.  26-29 

Description  of  the  Female. — Length  about  3*3  mm.  (about  ^  of  an  inch). 
The  cephalic  shield  (fig.  26)  is  about  as  broad  as  long ;  it  is  widest 
near  the  posterior  end,  and  has  the  margins  evenly  rounded,  somewhat 
like  CdLigua  diaphanus^  Nordmann.  The  last  thoracic  segment  is  sub- 
quadrate  in  outline,  but  its  length  is  only  equal  to  about  tl^ee-fourths  of 
the  breadth ;  it  is  considerably  smaller  than  the  cephalic  segment,  being 
little  more  than  a  third  of  the  length  of  that  segment  and  half  its  breadth. 
The  abdomen  (exclusive  of  the  caudal  furca)  is  equal  to  about  half  the 
length  of  the  last  thoracic  segment,  and  is  apparently  unsegmented,  as 
shown  in  the  figure. 

The  fourth  pair  of  thoracic  feet  are  small,  and  the  single  branch  in  each 
is  composed  of  two  joints,  which  are  armed  with  sabre-like  spines 
(fig.  29). 

The  sternal  fork  (fig.  28)  is  stout;  both  branches  are  moderately 
broad,  and  obliquely  truncate  at  the  ends,  and  are  not  greatly  divergent. 

The  male  (fig.  27)  is  smaller  than  the  female,  being  only  about  2*6 
mm.  in  length,  it  differs  little  from  the  female  except  that,  as  usual,  the 
last  thoracic  segment  and  the  abdomen  are  smaller. 

Habitat, — On  the  gills  of  Labrus  mixtus,  Lin. — the  Striped  Wrasse — 
captured  in  the  Firth  of  Clyde  in  the  vicinity  of  Ayr,  on  January  30th, 
1900,  and  forwarded  to  Uie  Laboratory  by  Mr.  Robert  Duthie,  Fishery 
Officer,  Oirvan.  My  son  (Mr.  A.  Scott)  has  taken  the  same  species  on 
the  gills  of  Lahru8  mixtus  and  Labrua  macidatus  captured  in  the 
Irish  Sea. 

This  CaliguB  differs  from  any  species  with  which  I  am  familiar  in  the 
proportional  sizes  of  the  cephalic  shield  and  the  last  thoracic  segment, 
and  in  the  peculiar  form  of  the  sternal  fork. 

Oenns  PseudoeaUgus,  A.  Scott  (1900). 

Pseudocdligus  hrevipedis  (Bassett-Smith). 

1896.     Caiigus  brevipedis,  Bassett-Smith,  Ann.  and  Mag.  Nat. 

Hist.,  (6),  vol.  xvui.,  p.  11,  pi.  Ill,  fig.  1. 
1901.    Pseudoealigua  brevipedis,  A.  Scott,  Some  Additions  to 
the  Fauna  of  Liverpool  Bay,  Trans.  Liverpool  Biol.  Soc., 
vol.  XV.,  p.  350,  pL  II.,  figs.  1-6. 
One  or  two  specimens  of  this  curious  form  were  found  in  the  throat  of 
a  specimen  of  the  Three-bearded  Rockling — Onos  ^netr?*a/tMh— captured 
at  Dunbar,  Haddingtonshire,  in  1892.    The  copepods  were  only  noticed 
on  the  fish  in  August  of  the  present  year,  1901,  by  my  son,  Mr.  A. 
Scott. 

This  is  comparatively  a  small  species,  and  differs  from  Caligus, 
especially  in  the  rudimentary  character  of  the  fourth  thoracic  feet. 

Genus  Lepeophtheirus^  Nordmann  (1832). 

Lepeophtheirus  pdlachiif  Bassett-Smith. 

Specimens  of  this  copepod  were  obtained  in  the  throat  of  young 
Pollack — Oadus  poUaehius — sent  from  Oirvan,  Ayrshire,  in  May,  1901. 
A  few  of  them  were  also  adhering  to  the  tongue  of  the  fish,  and  the  part 
to  which  they  were  adhering  appeared  to  be  lacerated. 
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Gknus  EcTUhrogaleuB,  Steenstrap  and  Liitken  (1861). 

Echihrogaleus  coleoptratua  (Qu6rin). 

Two  specimens  of  tbU  species  were  obtained  adhering  to  the  pectoral 
fins  of  a  small  Lamna  comubiea  sent  from  the  Fish  Market  at  Aberdeen 
on  December  12th,  1901. 

Fam.    DiCHBLBSTIDiB. 

Genus   daveOa,    Oken   (1815). 

aaveUa  duihm,  T.  Scott,  sp.  nov.     PI.  XII.,  figs.  26-31. 

Description  of  the  Female. — Length  about  1*5  mm.  (nearly  -j^  of  an 
inch).  This  copepod  is  like  Clavdla  labracU,  Van  Beneden,  in  general 
appearance,  but  is  about  one  and  a  half  times  its  size,  the  lateral  margins 
of  the  cephalic  segment  are  also  evenly  rounded  instead  of  being  angular, 
as  in  that  species  (fig.  26). 

The  antennnles  are  short,  and  apparently  four-(?or  five-)  jointed,  and 
also  moderately  stout ;  the  basal  joint  is  about  as  long  as  all  the 
other  three  together,  while  the  end  joint  is  very  minute ;  the  armature 
of  the  antennules  consists  of  a  few  minute  spines  (fig.  27). 

The  antenuule  represented  by  the  drawing  had  the  basal  joint  slightly 
damaged. 

The  antenn®  are  fully  as  long  as  the  antennules ;  they  are  composed 
of  two  joints  and  armed  with  a  short  but  strong  terminal  claw  (fig.  28). 

The  maxillffl  are  very  small  and  simple  in  structure ;  they  consist  of  a 
minute  papilliform  basal  joint  bearing  three  small  spines  as  shown  by  the 
drawing  (fig.  29). 

The  maxillipeds  are  also  small ;  they  are  two-(or  three-)  jointed,  and 
furnished  with  a  small  terminal  daw  (fig.  30). 

There  are  only  two  pairs  of  thoracic  feet,  and  they  are  both  somewhat 
similar  in  structure.  The  drawing  (fig.  31)  represents  the  first  pair. 
Each  foot,  which  has  two  moderately  stout  basal  joints,  is  two-branched, 
and  each  branch  is  two-jointed  and  furnished  with  two  small  terminal 
.  spines ;  in  the  outer  branches  the  first  joint  is  larger  than  the  second  and 
l^ars  a  small  spine  at  its  outer  distal  angle  ;  in  the  inner  branches,  on  the 
other  hand,  the  first  joint  is  smaller  than  the  end  one.  A  small  spine 
springs  from  the  inner  distal  angle  of  the  second  basal  joint,  as  shown  in 
the  figure. 

The  caudal  furca  are  very  short,  as  represented  in  the  full-size  drawing 
(fig.  26). 

Habttai, — On  the  gills  of  a  CtencHahrus  rupeatris^  Lio.  (Jago's  Qold- 
sinny),  captured  in  East  Loch  Tarbert  in  1885 ;  but  the  copepods  were 
only  observed  during  the  past  summer. 

CHavdla  lahraeU,  Van  Beneden.     PL  XIII.,  figs.  10-12. 

This  species  was  recorded,  but  not  figured,  in  Part  III.  of  the  Nine- 
teenth Annual  Report,  and  I  now  give  a  few  figures  in  order  to  indicate 
one  or  two  points  of  difference  between  this  species  and  the  one  just 
described. 

The  largest  of  the  female  specimens  of  ClaveUa  Idbracis  measured 
scarcely  more  than  a  millimetre  in  length.  In  the  specimen  represented 
by  the  figure  (fig.  10)  the  cephalic  segment  is  equal  to  about  one-fifth  of 
the  entire  length  of  the  animal.    The  lateral  margins  are  produced 
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outwardly  on  each  side  so  as  to  form  distinct  angular  projections  and  give 
to  the  segment,  when  seen  from  above,  a  kind  of  diamond-shaped  outline. 
The  ''  genital ''  segment  is  fully  three  times  the  length  of  the  cephalic 
segment,  its  breadth  is  not  much  more  than  a  third  of  the  length,  and  its 
margins  curve  gently  towards  both  ends.  The  abdomen  is  very  small, 
and  so  also  are  the  f ureal  joints.  The  ovisacs  appear  to  be  moderately 
elongated,  but  in  none  of  the  specimens  examined  were  the  ovisacs 
entire. 

The  anteunules  are  short  and  moderately  stout,  and  composed  of  five 
joints.  The  first  joint  is  large,  and  nearly  equal  to  half  the  entire  length 
of  the  antennule.  The  lower  distal  angle  of  this  joint  is  produced  down- 
wards in  the  form  of  a  strong  hook.  The  three  last  joints  are  sub-equal 
and  shorter  than  the  second.  Several  short  and  dagger-like  spines  spring 
from  the  upper  margins  of  the  antennules  as  shown  in  the  drawing 

(fig.  11). 

The  antennae  (fig.  12)  are  somewhat  simDar  to  those  of  ClaveUa 
dfdhWf  and,  like  them,  are  armed  with  strongly-curved  terminal  hooks. 

Habitat. — On  the  gills  of  the  Striped  Wrasse,  Labnu  mixtus^  Lin., 
captured  in  the  Clyde,  near  Ayr,  in  January,  1900,  and  forwarded  to  the 
Laboratory  by  Robert  Duthie,  Fishery  Officer,  Girvan.  Taken  also  on 
the  gills  of  Labru$  mixtw  captured  in  the  Irish  Sea  (A.  Scott). 

Remarks. — The  angular  form  of  the  cephalic  segment,  and  the  strong 
hook  on  the  first  joint  of  the  antennules,  seem  to  be  characteristic  of 
Clavdla  labracis.  This  copepod  has  lately  been  recorded  from  the  Irish 
Sea,  from  the  gills  of  the  Striped  Wrasse,*  and  as  Professor  van  Beneden 
speaks  of  it  as  abundant  on  the  gills  both  of  Zabi'us  hergylta  and  LahriLS 
mixtiuffy  it  seems  probable  that  its  distribution  is  co-eztensive  with 
that  of  its  hosts. 

Genus  Eudadylina^  Van  Beneden  (1853). 

Eudactylina  acuta.  Van  Beneden.     PL  XII.,  figs.  20-25. 

1853.    Eudactylina  acvia,  Van  Beneden,  Bull  Acad.  Roy.  Belg., 
vol.  XX.,  pt.  1,  p.  235;  Mem.  Acad.   Roy.  Belg.  (1861), 
p.  150,  pi.  XXV. 

Description  of  the  Female. — Length  about  2*6  mm.  (fully  ^  of  an 
inch).  The  body  is  slender  and  elongated,  the  thoracic  portion  consists 
of  five  distinct  segments,  and  the  abdomen  of  three  (including  the 
genital  segment).  The  first  body  segment  is  about  equal'  to  the 
combined  lengths  of  the  next  two,  but  the  second  is  smaller  than  the 
third ;  the  fourth  is  about  equal  in  length  to  the  first  and  only  slightly 
longer  than  the  fifth  segment ;  the  abdomen  is  very  small,  being  equal  to 
little  more  than  a  four^  of  the  entire  length  of  the  thorax.  The  furcal 
plates  are  short  and  dilated  (fig  20). 

The  antennules  are  short,  very  stout,  and  apparently  four-or  five- 
jointed,  and  they  are  armed  with  several  strong  spines.  A  large 
strongly-curved  spine  springs  from  the  upper  distal  angle  of  what 
appears  to  be  the  second  basal  joint,  and  reaches  to  near  the  end  of  the 
next  joint,  there  is  «lso  a  stout  and  much  shorter  spine  on  the  lateral 
aspect  of  the  same  joint,  and  also  one  or  two  spiniform  8et«;  a 
moderately  stout,  elongate,  and  nearly  straight  spine  springs  from  the 
upper  distal  angle  of  the  following  joint,  wMle  behind  and  below  this 
spine  there  is  another,  which  is  also  moderately  stout,  but  only  about  half 

*  Fiftaeoth  AnnuAl  Ueport  L.M.B.C.,  and  their  Biol  SUtion  at  Port  Erin  (Ida  of  SUa) 
Dec,  1901,  p.  18. 
fLes  PoiasoDs  des Cotesde Belgique, ifsm.  Aead.  Roy.  Belg.,vo\.xx%y\\\.,  pp. 46, 46 (1870). 
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the  length  of  the  first ;  the  penultimate  joint  is  furnished  with  a  short 
stout  spine  and  a  few  spinifonn  seUe  near  its  distal  end  ;  the  last  joint  is 
very  minute,  as  shown  by  the  drawing  (fig.  21). 

The  antennae,  which  are  similar  in  structure  to  those  of  the  next 
species,  ore  provided  with  one  or  two  stout  tooth-like  spines  on  the  lower 
aspect,  and  armed  with  an  arrangement  of  strong  terminal  hook-like 
c1aw& 

The  mandibles  resemble  very  closely  those  of  CJiaropmus  dcUmanni 
(Retz.).  The  maxillae  are  also  somewhat  similar  in  structure  to  those  of 
that  species,  except  that  the  secondary  lobe  is  more  produced. 

The  first  maxillipeds  are  small  and  three-jointed  and  furnished  with  a 
minute  terminal  claw. 

The  second  maxillipeds  are  of  moderate  size  and  strongly  chelate,,  and 
have  a  curious  resemblance  to  the  chelae  of  Pseudotanais — a  genus 
belonging  to  the  Isopoda-Ohelifera. 

The  first  four  pairs  of  thoracic  feet  are  all  two-branched ;  in  the  first 
pair  and  in  the  third  and  fourth  pairs  both  branches  are  distinctly  three- 
jointed  ;  in  the  second  pair  the  inner  branches,  as  in  the  other  pairs, 
are  composed  of  three  distinct  joints,  but  in  the  other  branches,  which 
differ  considerably  from  the  others,  the  second  and  third  joints  are  nearly 
obsolete,  while  the  first  joint  is  fully  as  large  as  the  whole  outer  branch. 
The  basal  portion  of  each  foot  consists  of  two  joints,  the  first  being  large 
and  considerably  dilated,  while  the  second  is  scarcely  half  the  size  of  the 
other. 

In  the  first  pair  of  feet  the  outer  branches  are  rather  shorter  than  the 
inner  ones,  the  first  joint  is  stout  and  bnger  than  the  combined  length  of 
the  next  two,  it  is  furnished  with  a  row  of  small  spines  along  its  outer 
margin,  while  a  dagger-like  spine  springs  from  its  outer  distal 
angle;  a  similar  spine  springs  from  the  outer  distal  angle  of 
the  next  joint,  and  two  from  the  end  joint,  the  end  joint  also  carries  a 
moderately  long  and  spiniform  terminal  seta,  together  with  a  small  hook- 
like spine  on  the  inner  distal  angle;  the  three  joints  of  the  inner 
branches  are  sub-equal  in  length,  but  the  first  joint  is  more  dilated  than 
the  others,  and  is  provided  with  a  fringe  of  minute  spines  on  the  outer 
edge ;  the  second  and  third  joints  carry  a  few  minute  spines  on  the  inner 
margin,  while  two  moderately  large  spiniform  setae  spring  from  the  apex 
of  the  last  joint  (fig.  22).  The  inner  rounded  margin  of  the  second  basal 
joint  is  fringed  with  several  small  but  stout  spines. 

The  first  basal  joint  of  the  second  pair  is  considerably  dilated,  the 
second  is  smaller  and  fringed  on  the  inner  edge  with  minute  spines;  the 
inner  branches  are  small  and  shorter  than  the  outer,  the  second  and  third 
joints  are  fringed  on  both  edges  with  minute  spines,  while  a  moderately 
long  and  slender  seta  and  a  small  spine  spring  from  the  apex ;  the  first 
joint  of  the  outer  branches  is  dilated  and  exceeds  the  inner  branches 
in  length,  but  the  end  joints  are  so  modified  as  to  be  almost  obsolete 
(fig.  23). 

In  the  third  and  fourth  pairs,  which  are  somewhat  similar  to  each  other 
in  structure,  the  inner  branches  resemble  the  same  braaehes  in  the  first 
pair,  except  that  they  carry  a  single  moderately  stout  and  elongated 
terminal  spine ;  the  outer  branches  are  rather  longer  than  the  inner  ones, 
and  the  first  joint,  which  is  equal  to  more  than  the  entire  length  of  the 
second  and  third,  is  fringed  on  the  outer  edge  with  small  tooth-like 
spines,  a  moderately  stout  spine  springs  from  its  outer  distal  angle,  while 
a  similar  spine  springs  from  the  outer  distal  angle  of  the  second  joint ;  the 
thnd  joint  bears  three  moderately  stout  spines  of  varying  lengths  at  its 
truncate  end  as  shown  by  the  drawing  (fig.  4),  which  represents  one  of 
the  fourth  pair. 
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The  fifth  pair  consist  of  broad  lamelliform  and  uniarticulate  plates 
situated  on  the  lateral  aspect  and  near  the  distal  end  of  the  fifth  body 
segment ;  each  foot  is  about  one  and  a  half  times  longer  than  broad,  it  is 
evenly  rounded  at  the  apex,  and  furnished  with  two  or  three  small  setae 
(fig-  24). 

The  caudal  f urea,  which  are  fully  one  and  a  half  times  the  length  of  the 
last  abdominal  segment,  are  somewhat  dilated,  and  provided  with  a  small 
seta  on  the  outer  edge  and  two  small  tooth-like  spines  on  the  rounded 
apex  (fig.  25). 

Habitat, — On  the  gills  of  an  Angel-fish,  ^i'na  i^guo^tna  (Lin.),  captured 
about  8  to  9  miles  S.E.  from  Buchan  Ness  in  January  last  (1902).  My 
sou  finds  this  parasite  to  be  moderately  frequent  on  the  gills  of  Angel- 
fishes  captured  in  the  Irish  Sea. 

This  being  the  first  Eudactyline  described,  may  be  considered  the  type 
of  the  genus,  and  its  description  given  above  will  show  more  clearly  the 
distinctive  points  by  which  the  next  species  may  be  satisfactorily 
identified. 

Eudactylina  eimilisy  T.  Scott,  sp.  nov.     PL  XII.,  figs.  1-19. 

Description  of  the  Female. — Length  of  the  female  specimen  represented 
by  the  figure,  2*97  mm.  (about  |^  of  an  inch) ;  it  resembles  in  general 
appearance  the  Eudactylina  acuta  (Van  Beneden),  but  differs  in  the  pro- 
portional lengths  of  the  body  segments  and  in  the  structure  of  some  of 
the  thoracic  and  tail  appendajges.  The  first  body  s^^ent  (fig.  1)  is  about 
one  and  a  half  times  the  length  of  the  second ;  the  second,  third,  and 
fourth  are  nearly  equal  in  length,  but  the  second  is  rather  the  longest ; 
the  last  is  equal  to  about  two-thirds  of  the  length  of  the  preceding 
segment  The  abdomen  is  small,  being  scarcely  equal  to  ^  third  of  the 
entire  length  of  the  thorax. 

The  antennules  are  stout,  and  taper  towards  the  distal  extremity  ;  they 
somewhat  resemble,  in  structure  and  armature,  the  antennules  of 
Eudactylina  acuta  (fig.  3). 

The  antennte  (fig.  4)  are  moderately  stout  and  four-jointed,  the  first 
and  second  joints  are  each  furnished  with  a  short  and  stout  tooth-like 
spine  on  its  inner  aspect;  the  last  joint  is  short  and  is  armed  with  two  or 
three  stout  but  short  terminal  claws. 

The  mandibles  are  very  feeble,  and  are  similar  to  those  of  Eudactylina 
acuta  (fig.  5), 

The  maxillfle  are  small  and  of  a  simple  bilobed  structure,  the  principal 
lobe  is  rather  longer  than  broad,  and  bears  two  moderately  long  spini- 
form  terminal  setee,  the  one  being  about  twice  the  length  of  the  other ; 
the  secondary  lobe  is  small  and  provided  with  a  slender  one-jointed 
branch  which  extends  somewhat  beyond  the  apex  of  the  primary  lobe, 
and  terminates  in  a  moderately  long  spiniform  seta,  as  shown  by  the 
drawing  (fig.  6). 

The  first  maxillipeds  are  also  small,  they  are  three-jointed  and  armed 
with  a  minute  terminal  claw  (fig.  7).  • 

The  second  maxillipeds  are  moderately  large  and  strongly  chelate,  the 
terminal  joint  is  broad  and  its  lateral  angles  are  more  or  less  produced ; 
the  one  angle  is  extended  into  a  spoon-like  process,  while  to  the  other  is 
articulated  a  stout,  strongly-curved  claw,  the  apex  of  which  impinges 
against  the  spoon-like  process  of  the  opposite  angle  as  shown  in  the 
drawing  (fig.  8). 

The  first  pair  of  thoracic  feet  are  somewhat  similar  to  those  of 
Eudactylina  acuta  except  in  the  following  particulars:— The  inner  margin 


Digitized  by  VjOOQIC 


296  Part  III, — Twentieth  Annual  Report 

ot  the  second  basal  joiut  is  furnished  with  two  small  but  moderately 
fltout  spines ;  the  first  joint  of  the  outer  branches  is,  proportionally,  con- 
siderably larger  than  either  the  second  or  third  joints,  and  the  inner 
branches  are  more  slender  (fig.  9). 

The  second  pair  are  similar  to  the  same  pair  in  Ettdadylina  a(niia,  but 
the  inner  branches  are  proportionally  smaller  (fig.  10). 

The  third  and  fourth  pairs  are  also  similar  to  those  of  the  species 
referred  to  (fig.  11). 

The  fifth  pair  are  larger  than  those  of  Eudactylina  acuta^  and  they  are 
also  proportionally  broker,  the  width  being  about  equal  to  four-fifths  of 
the  length,  as  shown  in  the  drawing  (fig.  12). 

The  caudal  furca,  which  are  equal  to  about  twice  the  length  of  the  last 
abdominal  segment,  are  narrow  and  slightly  curved ;  they  are  widest  at 
the  base,  but  the  width  is  scarcely  equid  to  half  the  length ;  they  taper 
gradually  to  the  blunt-pointed  apex,  and  carry  two  or  three  minute  spines 

(fig.  is\. 

Description  of  the  Male. — Length  1*9  mm.  (about  ^  of  an  inch),  being 
only  about  three-fourths  the  length  of  the  female.  The  body  is  more 
slender  than  that  of  the  female,  while  the  abdomen  is  about  equal  in 
length  to  the  cephalo -thorax  (fig.  2). 

The  antennules  are  moderately  stout,  and  appear  to  be  seven-jointed ; 
they  do  not  taper  as  much  as  the  antennules  of  the  female,  but  are  pro- 
vided with  somewhat  similar  spines ;  they  also  differ  from  the  female 
antennules  in  being  furnished  with  a  short  bat  strong  hooked  claw  at  the 
distal  extremity  (fig.  14). 

The  autennse  and  mouth  appendages  are  somewhat  like  those  of  the 
female,  with  the  exception  of  the  second  maxillipeds,  which  resemble 
the  same  appendages  in  Charqptnas  ramosus  (fig.  15). 

The  first  four  pairs  of  thoracic  feet  have  both  branches  apparently 
three-jointed,  but  in  the  outer  branches  of  the  first  pair  the  articulation 
between  the  second  and  third  joints  is  somewhat  indistinct  (fig.  16). 
The  inner  branches  of  the  second  pair  are  armed  on  the  inner  aspect  with 
a  moderately  stout  and  elongated  curved  spine,  which  springs  from  the 
distal  angle  of  the  first  joint  (fig.  17). 

The  third  and  fourth  pairs  have  somewhat  slender  branches ;  the  inner 
are  furnished  with  two  terminal  spiniform  setse,  the  outer  bear  two  ter- 
minal sets  and  a  spine  ;  a  moderately  stout  spine  also  springs  from  the 
outer  distal  angles  of  the  first  and  second  joints  (fig.  18). 

The  fifth  pair  are  somewhat  similar  to  those  of  the  female. 

The  caudid  furca  are  very  narrow,  and  armed  with  small  and  slightly- 
hooked  terminal  spines  (fig.  19 — see  also  fig.  2). 

Habitat, — On  the  gills  of  Raia  ra^Iiata,  Don.  (the  Starry  Kay),  cap- 
tured to  the  east  of  the  Shetland  Islands  on  May  22nd,  and  off  Aberdeen 
on  November  29th,  1901 ;  both  females  and  males  of  this  Eudactyline 
were  obtained,  and  specimens  were  moderately  frequent  on  the  gills  of 
some   of  the  ta  rry  Rays  examined. 

Eudactylina  similis,  though  it  resembles  Eudactylina  acuta  in  general 
appearance,  may  be  readily  distinguished  from  it  by  the  difference  in  the 
form  of  the  caudal  furca. 

Eudactylina  aeanthii,  A.  Scott.     PI.  XIII.,  figs.  1-9. 

1901.  Eudactylina  acanthii,  A.  Scott,  15th  Ann.  Kept,  of  the 
L.M.B.O.,  and  their  Biol.  Stat,  at  Port  Erin,  Isle  of  Man, 
Dec,  1901,  p.  U. 

Description  of  the  Female. — Length  about  2  mm.  (^  of  an  inch). 
Bbdy  moderately  8tout»  the  cephalothoracic  s^^ent  about  one  and  a  half 
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times  the  length  of  the  next  one ;  the  second,  third,  and  fourth  segments 
sub-equal  in  length,  but  the  fifth  is  rather  shorter  than  the  one  immedi- 
ately preceding.  The  abdomen  is  very  short,  being  only  about  a  fifth  of 
the  entire  length  of  the  cephalothorax  ;  the  genital  segment  exceeds  the 
combined  leughts  of  the  next  two  as  shown  in  the  full-size  drawing 

(fig.  1). 

The  antennules  are  short  but  moderately  stout,  and  they  taper  towards 
the  distal  end ;  the  first  and  second  joints  are  considerably  dilated,  and 
together  are  equal  to  more  than  half  the  entire  length  of  the  antennules ; 
the  curved  spine  at  the  distal  end  of  the  second  joint  is  much  smaller 
than  the  spine  similar  to  it  on  the  second  joints  of  the  antennules  of 
Eudactylina  acuta  (fig.  2). 

The  antennae  are  somewhat  similar  to  the  same  appendages  in 
Eudaclylina  acuta,  but  they  want  the  stout  tooth-like  spines  on  the  inner 
aspect  of  the  first  and  second  joints,  and  there  appears  to  be  only  one 
claw-like  spine  at  the  end  of  the  last  joint  (fig.  4). 

The  mandibles,  maxillae,  and  other  mouth  appendages  are  somewhat 
similar  to  those  of  Eudactylina  acuta  (or  Kudadylina  timilie). 

In  the  first  four  pairs  of  thoracic  feet,  the  inner  branches  are  all  two- 
jointed  ;  but  while  the  outer  branches  of  the  first  pair  consist  apparently 
of  one  joint,  those  of  the  next  three  pairs  appear  to  be  composed  of 
three  joints ;  all  the  four  pairs  are  short  and  robust.  The  inner  branches 
of  the  first  pair  are  armed  with  a  number  of  very  short  but  stout  spines, 
chiefly  on  the  exterior  margins ;  the  outer  branches,  which  are  shorter 
than  the  inner  ones,  are  fringed  on  the  exterior  edge  with  minute  setae ;  a 
small  spine  springs  from  a  notch  slightly  posterior  to  the  mitldle  of  the 
same  margin,  while  two  or  three  small  spiniform  setae  terminate  the  joint, 
as  shown  in  the  drawing  (fig.  5). 

In  the  second  pair  the  inner  branches  are  somewhat  similar  to,  but 
rather  stouter  than,  the  inner  branches  of  the  first  pair;  the  outer 
branches  are  somewhat  indistinctly  three-jointed,  and  only  slightly  longer 
than  the  inner  branches,  and  both  branches  are  fringed  on  the  exterior 
edge  with  small  spines ;  the  outer  margin  of  the  first  basal  joint  is  also 
similarly  fringed,  while  small  spines  are  scattered  sparingly  over  portions 
of  the  surface  of  all  the  joints  as  shown  in  the  drawing  (fig.  6). 

The  remaining  two  pairs  are  somewhat  similar  in  structure  to  the  second 
pair,  but  are,  comparatively,  rather  stouter,  they  are  also  less  spiniferous 
than  that  pair  (fig.  7). 

The  fifth  pair  resemble  those  of  Eudactylina  acuta,  but  differ  slightly 
in  their  form  and  armature  (fig.  8). 

The  caudal  furca,  which  are  not  much  longer  than  the  last  abdominal 
segment,  are  somewhat  narrower  than  those  of  Evdactylina  acuta — the 
width  being  only  equal^to  about  half  the  length ;  two  short  spines  spring 
from  the  outer  margins  of  each  furcal  joint  and  the  spiniform  setae  from 
the  apex,  the  middle  apical  seta  being  the  longest  (fig.  9). 

Habitat, — On  the  gills  of  the  Piked  Dog-fish,  Squalus  acanthius,  L., 
captured  in  Beaumaris  Bay,  on  September  26th,  1901.  I  am  indebted 
to  my  son  for  the  privilege  of  describing  this  species,  and  for  the  illus- 
tratiye  drawings.  This  Eudactylina  appears  to  be  of  frequent  occurrence 
on  the  gills  of  S.  acanthius,  captured  in  the  Irish  Sea,  and  may  probably 
also  be  obtained  on  the  gills  of  Scottish  specimens  of  the  fish.  It  may 
be  noted  in  passing  that  Eudactylina  aeiUa  has  been  recorded  both  from 
the  Angel-fish  and  the  Piked  Dog-fish  (see  Professor  van  Beneden's 
memoirs  already  referred  to) ;  perhaps  the  two  forms  may  have  been 
mixed  up  under  the  one  name ;  but  whether  that  be  so  or  not,  the 
parasites  from  the  two  fishes  named,  which  have  been  examined  by  myself 
and  my  son,  appear  to  be  distinct. 
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Fam.  LsBNiBiDiK. 
Qenus  ffiemobaphes,  Steenstrup  and  Lutken  (1861). 

Hasmohaphee  arnbiguua,  T.  Scott 

1900.  Hcefnobaphea  ambiguus^  T.  Scott,  19th  Ann.  Rept.  of 
the  Fishery  Board  for  Scotland,  pt.  iii,  p.  162;  pi.  vii., 
fig.  15. 

Specimens  of  this  curious  Lomaaan  were  obtained  on  Spotted  Dragonets, 
CaUionymue  maciUcUua^  Bonap.,  captured  in  the  Firth  of  Clyde  on 
October  4th,  1901.  This  is  an  addition  to  the  Clyde  crustacean  fauna, 
and  an  extension  of  the  distribution  of  the  species  (see  also  a  further 
reference  to  this  species  under  the  record  of  Ghondraoanihus  omatus). 

Hcemohaphes  cyohpterina  (Fabr.). 

A  specimen  of  this  parasite  was  obtained  on  the  gills  of  a  Butterfish, 
Pholia  gunnellue,  L.,  captured  in  the  Forth  estuary  during  the  preceding 
summer.  This  appears  to  be  an  addition  to  the  number  of  the  hosts  of 
Hcemohaphea  cyohpterina. 

The  following  are  the  names  of  the  fishes  mentioned  by  Steenstrup  and 
Lutken  in  their  work  on  Parasite  Copepoda  (p.  65)  as  hosts  for  this 
Hcemohaphes : — 

OoUw  grordandicus,  Cottus  hubaHis^  Coitus  scorpius,  Cydopterus 
spinosus,  Oadus  merlangusy  CkrUronotue  faecicdue^  aud  Sehades  nor- 
vegicus.  To  this  list  have  been  added  the  Pholis  gundlus  mentioned  above, 
and  Agonu  cataphraduSy  also  captured  in  the  Forth,  and  on  which 
Hcemohaphes  cydopterina  was  obtained  some  years  ago. 

Fam.  Chondraoanthidjb. 
Oenus  Chandracanthus,  De  la  Roche  (1811). 

ChondracarUhus  ornatus,  T.  Scott     PL  XIII.,  fig.  34. 

Further  specimens  of  this  species  have  been  obtained  on  the  gills  of 
some  Spotted  Dragonets  captured  in  the  Clyde  on  October  4th,  1901, 
both  males  and  females  were  obtained  on  these  Dragonets,  and  I  am  now 
able  to  give  a  full-size  figure  of  a  male  specimen,  prepared  by  my  son. 
The  specimen  scarcely  reaches  half  a  millimetre  in  length,  and  is 
moderately  robust,  as  shown  by  the  drawing  (fig.  34). 

A  number  of  specimens  of  Hcemohaphes  amhiguuSy  T.  Scott,  were  ob- 
tained on  the  gills  of  the  same  sample  of  Spotted  Dragonets,  and  as  both 
species  were  sometimes  found  on  the  gills  of  the  same  fish,  the  following 
notes  on  the  relative  frequency  of  the  two  forms  may  be  of  interest. 

Fifty-five  fishes  were  contained  in  the  sample  collected  on  the  4th  of 
October,  and  on  the  gills  of  these,  fifteen  specimens  of  Hcemohaphes 
ambiguus  and  eight  of  Chondracanthus  omatus  were  obtained ;  usually 
the  specimens  of  the  two  species  occurred  singly  and  on  different  fishes, 
but  in  several  instances  two  specimens  of  the  same  species,  or  a  specimen 
belonging  to  each  species,  occurred  on  the  gills  of  a  single  fiish ;  for 
example,  a  Spotted  Dragonet  seventy-three  millimetres  in  length  had  a 
Chondracanthus  on  one  side  and  a  Hcemohaphes  on  the  other ;  another 
Spotted  Dragonet  had  a  ChondracarUhus  and  a  Hmmohaphes  on 
the  same  side.  Another  fish  one  hundred  and  four  millimetres  in  length 
had  two  Chmidraeanthus  omatus  on  the  same  side,  while  the  other  side 
was  free  of  parasites ;  a  fourth  specimen  of  Spotted  Dragonet  eighty-six 
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millimetres  in  length  had  a  Hcemohaphes  on  each  side,  but  no  Chondra- 
canthua.  The  total  number  of  parasites  observed  on  this  sample  of  fifty- 
five  Spotted  Dragouets  was  twenty  three,  and  they  comprised  fifteen 
Hcemohaphes  ambiguus  and  eight  Chondraeanthus  omatus.  It  was  also 
observed  that  when  only  one  parasite  occurred  it  was  frequently  on  the 
right  side — the  fish  resting  on  its  ventral  surface  and  with  its  head 
toward  the  observer. 

It  may  be  further  noted  that  seventeen  specimens  of  the  Common 
Dragonet,  Oallionymus  lyra,  captured  at  the  same  time  and  place,  were 
also  examined,  but  no  parasites  were  observed  on  them. 

Fam.  Lebn^opodid^. 

Grenus  Thysanote^  Kroyer  (1863). 

rhysanote  impudica  (Nordmann). 

This  species  was  recorded  in  Part  III.  of  the  Eighteenth  Annual 
Keport  (p.  169),  but  there  was  some  doubt  as  to  the  exact  locality  where 
the  fish  on  which  it  was  obtained  came  from,  but  I  am  able  to  record  the 
occurrence  of  another  specimen  which  was  obtained  on  the  gills  of  a 
Trigla  hirundo  captured  in  Burghead  Bay,  Moray  Firth,on  July  Ist,  1901. 

II. 

TREMATODA. 

In  the  present  paper  I  am  able  to  record  only  two  Trematodes  in 
addition  to  those  described  in  my  paper  on  Fish  Parasites  publbhed  in 
Part  III.  of  the  Nineteenth  Annual  Report,  but  they  both  appear  to  be 
of  special  interest.  They  are  each  provided  with  a  single  large 
posterior  sucker  which  is  discoidal  and  sessile  or  nearly  so,  and  would 
thus  appear  to  belong  to  the  TristomatidsB,  but  tbey  differ  in  several 
important  points  not  only  from  each  other,  but  also  from  the  Tristomes 
described  in  my  previous  paper. 

Fam.   TRISTOMATIDiB.* 

Genus  CaUiootyle,  Diesing  (1850). 

GaUicotyU  Kroyeri,  Diesing.     PI.  XIII.,  fig.  30. 

1850.     Calicotyle  Kriyyeri,  Diesing,  Syst.  helminth.,  vol.  i.,  p.  434. 
1856.     Calicotyle  Kroyeri,   Hok,    Ofvers    of     K.    Vet.   Akad. 

Fbrhandl  Stokholm,  September  20th  (1856). 
1858.     Calicotyle  Kroyeri,  Diesing,  Denkschrift.  d.  K.  Akad.  d. 

Wissensch,  vol.  xiv.,  p.  70.  k.,  i,  figs.  16-20. 
1863.     CMicotyle  Kroyeri,  P.-J.  van  Beneden  and  Hesse,  Rech. 
sur  les  Trematodes,  p.  79, 
The  Trematode  which  I  ascribe  to  this  species  was  obtained  in  the 
cloaca  of  specimens  of  Raia  radiata,  Don.,  captured  about  60  miles  south- 
east of  the  Shetland  Islands  on  May  22Dd,  1901.     Specimens  of  the 
same  Trematode  were  subsequently  observed  on  Eaia  radiata  captured 
off  Aberdeen ;  as  well  as  on  a  small  BcUa  davata  captured  in  the  Clyde 

*  In  the  Cambridge  Natural  History,  vol  «.,  p.  78,  Van  Beneden's  division  of  the 
Trematodet  into  Monoffenea  and  Digenea  is  adopted,  and  OoUlkoUfU  is,  along  with  other 
two  genera^  placed  in  Vm  snb-fiamily  MonocotjUnie  Tsohbg— one  of  the  three  sab-families 
into  which  the  TristomatidiB  are  divided. 
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on  October  10th,  1901,  and  forwarded  to  the  Laboratory  at  Bay  of  Nigg. 
My  sou  has  also  obtained  the  same  species  on  Rata  davata  captured  in 
Beaumaris  Bay.*  Professor  P.-J.  van  Benedeu  in  his  work  on  the  Fishes 
of  the  Coast  of  Belgium  (p.  16)  records  this  Trematode  also  from  the 
cloaca  of  the  Grey  Skate,  Baia  batis . 

Kroyer,  after  whom  this  Trematode  is  named,  discovered  the  species  on 
Rata  radiatOf  taken  in  the  Kattegat^t  and  it  is  described  very  shortly 
by  Diesing  in  Vol.  L  of  his  Systema  Helminthum,  published  in  1850 
(p.  431).  In  1856  M.  C.-T.  Hok  published  a  special  work  on  this 
parasite,  while  Van  Beneden  and  Hesse  in  their  Reckerches  8ur  les 
Trematodes  (p.  79)  refer  to  a  few  of  the  more  important  characters  which 
serve  to  distinguish  this  species  from  others  of  the  family  Tristomatidse 
to  which  it  seems  to  belong.  Two  of  the  more  obvious  of  these 
characters  are,  (1)  the  posterior  sucker  has  seven  rays  and  two  spines, 
and  (2)  the  small  sucker  which  in  most  of  the  Tristomatid»  is  present  on 
each  side  of  the  mouth  at  the  anterior  end  is  in  this  species  apparently 
wanting.  The  authors  referred  to  appear  to  consider  the  latter  peculiarity 
as  of  special  interest,  for  they  remark  "  Ce  qu'il  offre  de  plus  remarquable 
jusqu'k  present,  c'est  que,  tout  en  appartenant  k  la  famille  des  tristomides 
les  ventouses  anterioures  semblent  faire  compl^tement  d6faut." 

This  parasite,  besides  occupying  a  peculiar  position  on  the  fish,  is  usually 
of  an  opaque  white  colour,  corresponding  very  closely  with  that  of  the 
skin  on  which  it  is  adhering,  so  that  unless  the  observer  knows  before- 
hand what  to  look  for,  it  is  easily  missed.  If  specimens  with  nearly  ripe 
eggs  be  closely  examined,  the  sides  (indicated  in  the  figure  by  the  darker 
shading)  will  be  seen  to  be  of  a  faint  yellow  colour.  The  general  form, 
as  might  be  expected,  varies  considerably,  but  that  which  is  indicated  by 
the  figure  seems  to  be  the  more  normal  one. 

Genus  Aeanthocotyle,  Monticelli,  1888. 
(Saggio  di  una  morfologia  dei  Trematodi,  p.  97.) 

Acanthocotyle  moiiticdlii^  T.  Scott,  sp.  n,  pL  XIII.,  figs.  31-33. 

A  single  specimen  of  a  small  Trematode  was  obtained  on  the  gills  of 
a  Thorriback  Skate,  Raia  davata,  sent  from  the  Fish  Market  at  Aberdeen 
in  April,  1901 — the  fish  was  captured  in  the  North  Sea.  This 
Trematode  belongs  to  the  genus  Acanthocotyle  instituted  by  Fr.  Sav 
Monticelli  in  1 888,  but  does  not  appear  to  agree  with  any  of  the  species 
already  described.  There  have  been  three  species  of  Acanthocotyle 
described  by  Monticelli,  and  they  have  all  been  found  adhering  to  the 
skin  of  specimens  of  the  Thomback  Skate  {Raia  davata)  captured  at 
different  times  in  the  Gulf  of  Naples.  The  following  are  their  names, 
arranged  in  the  order  in  which  they  were  described. 

(1.)  Acanthocotyle  lobiancoi,  Monticelli,  described  in  1888  in  a  work 
entitled  Saggio  di  una  mai'fologia  dei  Treniatodi  (p.  13).  This  species 
was  obtained  on  the  dorsal  surface  of  the  Thomback  Skate,  Raia  davata^ 
captured  in  the  Gulf  of  Naples  in  December,  1887.  It  does  not  appear  to 
be  a  very  rare  species,  but  is  easily  missed ;  it  measures  from  three  to  six 
millimetres  in  length,  and  its  colour  closely  resembles  that  of  the  skin  to 
which  it  is  attached. 

*  Fifteenth  Anniud  Report  of  the  L.M.B.C.,  and  their  Biol.  Station  at  Port  Erin  (Isle 
of  Man),  December,  1901,  p.  13. 

1 1.  V.  Beneden  and  Hesse,  in  their  Rtdverchei  [p,  79),8tate  that  Kroyer  found  the  worm 
which  serred  for  the  establishment  of  the  genus  in  Uie  rectum  of  Rom,  baUiy  but  Diesing's 
record  is  **  EUibitaoulum— iiaui  radiata ;  in  corporis  superfide^  Kattigat — {Krotftr),  '* 
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(2.)  Acanthocotyh  degans^  Monticelli.  This  was  described  in  1890 
(Boll.  Soc.  Napoli,  iv.,  p.  191,  fig.  III.),  it  measures  from  two  to  four 
millimetres  in  length,  and,  like  the  other,  was  found  on  the  back  of  a 
Thomback  Skate  captured  in  the  Gulf  of  Naples. 

(3.)  Aeanthocotyle  oligoterus,  Monticelli.  This  species  was  obtained  on 
the  under  (ventral)  side  of  a  Thomback  Skate  captured  iu  the  Gulf  of 
Naples  in  1893,  but  was  not  described  till  1899,  in  Archives  de 
ParasUciogie^  II.  No.  i.,  p.  115.  This  appears  to  be  the  smallest  of  the 
three  species,  as  it  measures  onlj  from  one  and  a  half  to  two  and  a 
half  millimetres. 

The  learned  author,  after  whom  the  present  species  is  named,  informs 
me  that  another  AeaniJUeotyle — A.  verrilliy  Goto — is  described  in  Joum, 
OoU,  Sc.  Imp.  Univ.  Tokyo,  1899,  p.  4 ;.  but  that  our  species  differs  from 
it  as  well  as  from  the  others  mentioned  above. 

The  following  are  one  or  two  of  the  more  easily  observed  characters 
which  distinguish  Aeanthocotyle  from  other  Trematodes,  and  by  which 
also  the  different  species  of  Aeanthocotyle  may  be  distinguished.  First, 
the  structure  of  the  posterior  sucker  (ventouse)  differs  from  that  of  other 
Trematodes ;  this  sucker  is  provided  with  numerous  rows  of  small  teeth — 
twenty  rows  appear  to  be  the  prevailing  number,  as  this  is  the  number 
in  the  species  I  record  (see  fig.  32),  and  it  is  also  the  number  in  the  three 
species  described  by  Monticelli.  '  Second,  the  large  posterior  sucker  is 
provided  with  a  minute  supplementary  disk — the  ^^  adhesive  disk," — 
situated  at  its  posterior  end  (as  shown  in  fig.  32).  In  Aeanthocotyle 
lobiancoi  this  duSc  is  tongue-shaped  (lingualate),  but  in  the  other  three 
species  it  is  circular  in  form.  In  Aeanthocotyle  ettgans  the  posterior 
edge  of  the  adhesive  disk  is  almost  in  line  with  the  posterior  margin  of 
the  large  sucker.*  In  A.  oligoterus  about  half  of  the  adhesive  disk 
extends  beyond  the  margin  of  the  sucker ;  while  in  A.  concinna  the  whole 
of  the  disk  is  outside. 

The  adhesive  disk  is  armed  with  a  number  of  small  hooks  that  appear 
to  be  placed  at  the  ends  of  the  stalk-like  processes,  and  which  in  their 
form  and  arrangement  differ  to  some  extent  in  the  different  species.  In 
A.  lobiancoi  these  hooks,  which  appear  to  be  eight  in  number,  are  arranged 
along  and  just  within  the  posterior  margin,  their  stalks  being  directed 
inwurd  like  the  radii  of  a  circle.  In  A.  elegans  and  A.  oligoterus,  the 
number  of  hooks  is  fifteen,  and  they  are  arranged  in  regular  order  all 
round  and  a  little  within  the  circumference  of  the  disk,  with  their  stalks 
directed  towards  its  centre.  In  A.  monUcellii,  on  the  other  hand,  the 
adhesive  disk  appears  to  be  furnished  with  sixteen  hooks,  fourteen  of 
which  are  arranged  somewhat  irregularly  around  the  circumference,  while 
two  are  sub-central ;  the  stalks  of  these  hooks  are  not  directed  toward  the 
centre  so  regularly  as  in  the  other  species. 

It  may  also  be  noted  that  in  the  species  recorded  here  the  teeth  form  a 
continuous  row,  each  being  joined  to  the  other  as  shown  in  figure  32a. 
Aeanthocotyle  montieellii  appears  also  to  be  a  larger  species  than  any  of 
those  described  by  the  author  referred  to;  the  largest  of  the  species 
recorded  by  him  is  *A.  lobiancoi,  which  measures  from  three  to  six 
millimetres  in  length,  whereas  the  length  of  our  specimen  extends  to  about 
six  and  a  half  millimetres. 

It  may  be  of  interest  to  state  that  M.  Monticcelli,  who  very  kindly 
examined,  for  me  not  only  this  but  also  several  other  Scottish  Trematodes, 

*  In  this  spedesi  the  margin  of  the  large  sncker  is  fringed  with  short,  narrow,  and 
somewhat  irregular  soallope ;  and  in  this  respect  it  differs  ft^ro  the  next  two  species  in 
which  the  mai^n  of  the  sncker  is  plain. 


Digitized  by 


Google 


302 


Pa/rt  III, — Twentieth  Annual  Report 


remarks  concerning  the  Acanthocotyle  now  recorded,  that  it  is  a  very 
distinct  new  species,  and  differs  from  others : 

1.  In  its  general  features. 

2.  In  its  more  slender  and  elongated  body. 

3.  In  the  anterior  suckers  not  being  well  developed,  and  somewhat  re- 

sembling those  of  A.  verrilli,  Ooto. 

4.  In  the  great  development  of  the  anterior  glands. 

5.  In  the  form  and  structure  of  the  hooks  of  the  posterior  sucker. 

6.  In  the    teetes  being  smaller  in    number,  and   apparently    more 

developed. 

A  second  species— -probably  A.  lobianeoi,  Monticelli,  has  recently  been 
obtained  in  some  material  from  the  Firth  of  Clyde ;  this  specimen,  which 
measures  2*4  mm.,  will,  however,  require  further  study,  as  it  is  somewhat 
imperfect. 
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PLATES  XIL— Xm. 

PLATE  XIL 
Eudactylina  aimilis,  sp.  n. 

1.  Female,  side  view 

2.  Male,  side  view  . 

3.  Antennule,  female 

4.  Antenna,         „ 
6.  Mandible,        „ 

6.  Maxilla,  „ 

7.  Anterior  foot- jaw,  female 
B.  Posterior  foot- jaw,     „ 
9.  Foot  of  first  pair,        ,, 

10.  Foot  of  second  pair,  „ 

11.  Foot  of  fourth  pair,    ,, 

12.  Foot  of  fifth  pair,       „ 

13.  Part  of  abdomen  and  caudal  furca,  female 

14.  Antennole,  male .... 

15.  Posterior  foot- jaw,  male 

16.  Foot  of  first  pair,        „ 

17.  Foot  of  second  pair,  „ 

18.  Foot  of  fourth  pair,    „ 

19.  Part  of  abdomen  and  caudal  furca,  male 

Eudactylina  acwta.  Van  Beneden. 


Fig.  20.  Female,  side  view 

Fig.  21.  Antennule 

Fig.  22.  Foot  of  first  pair . 

Fig.  23.  Foot  of  second  pair 

Fig.  24.  Foot  of  fifth  pair 

Fig.  25.  Part  of  abdomen  and  caudal  furca 


Clavella  cluthce  sp.  n. 


Fig.  26.  Female,  dorsal  view 

Fig.  27.  Antennule 

Fig.  28.  Antenna  . 

Fig.  29.  Maxilla    . 

Fig.  30.  Posterior  foot- jaw 

Fig.  31.  Foot  of  first  pair . 


Diam. 


29. 

58. 
233. 
233. 
525. 
525. 
154. 
154. 
177. 
154. 
106. 

77. 
103. 
233. 
175. 
350. 
233. 
175. 
154. 


X  41. 

X  350. 

X  233. 

X  105. 

X  175. 

X  131. 


X  58. 
X  262. 
X  154. 
X1050. 
X  262. 
X  525. 
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PLATE  Xra. 
Eudaetylina  cuMtUhii,  A.  Scott. 


Fig.  1.  Female,  side  view 

Fig.  2.  Female,  dorsal  view 

Fig.  3.  Antennule 

Fig.  4.  Antenna  . 

Fig.  5.  Foot  of  first  pair . 

Fig.  6.  Foot  of  second  pair 

Fig.  7.  Foot  of  fourth  pair 

Fig.  8.  Foot  of  fifth  pair 

Fig.  9.  Pkurt  of  abdomen  and  caudal  f  urea 


Claveila  labracis.  Van  Beneden. 


Fig.  10.  Female,  dorsal  view 
Fig.  11.  Antennule 
Fig.  12.  Antenna  . 


>: 

41. 

X 

41. 

X 

262. 

X 

262. 

X 

262. 

X 

176. 

X 

262. 

X 

262. 

X 

262. 

X 

38. 

X 

262. 

X 

262. 

Bomolochu8  solecty  Glaus,  var. 


Fig.  13.  Female,  dorsal  view 

Fig.  14.  Antennule 

Fig.  15.  Posterior  foot- jaw 

Fig.  16.  Mandible. 

Fig.  17.  Maxilla    . 

Fig.  18.  Anterior  foot-jaw 


X  19. 

X  131. 

X  262. 

X  350. 


Bomolochua  onon,  sp.  n. 


Fig.  19.  Female,  dorsal  view 

Fig.  20.  Antennule 

Fig.  21.  Posterior  foot- jaw,  female 

Fig.  22.  Posterior  foot- jaw,  male . 


Bomolochua  zeugopteri,  sp.  n. 


Fig.  23.  Female,  dorsal  view 

Fig.  24.  Antennule  .... 

Fig.  25.  Posterior  foot-jaw 

Caligua  labracUi  sp.  n. 

Fig.  26.  Female,  dorsal  view 
Fig.  27.  Male,  dorsal  view 
Fig.  28.  Sternal  fork,  female 
Fig.  29.  Foot  of  fourth  pair,  female 

OaUicotyU  krdyerii,  Diesing. 

Fig.  30.  Seen  from  the  ventral  side 

AcanthocotyU  morUiceUii,  sp.  n. 

Fig.  31.  Seen  from  the  ventral  side 

Fig.  32.  Posterior  sucker  {s.  adhesive  disk) 

Fig.  32a.  Teeth  of  one  of  the  rays  of  posterior  sucker    . 

Fig.  33.  Adhesive  disk      .  .  .  .  . 


X  262. 
X   350. 


X  38. 

X  131. 

X  262. 

X  262. 


X  51. 
X  262. 
X  525. 


X  15. 

X  15. 

X  117. 

X  77. 


X     15. 


Fig.  34.  Male,  side  view 


Chondracanthtu  omattUf  T.  Scott. 


X     15. 

.       X     28. 

(greatly  enlarged). 

(greatly  enlarged). 


X   115. 
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v.— THE  ECHINODERMS  OF  THE  MORAY  AND  CROMARTY 

FIRTHS. 

By  Frbd  G.  Pbarcbt. 

It  has  been  often  considered  desirable  to  draw  up  lists  of  the  yarioos 
groups  of  the  invertebrate  animals  which  inhabit  the  sea  bottom  in  the 
areas  where  the  supply  of  food  fishes  is  obtained,  and  upon  which  the 
fish  themselves  depend  more  or  less  for  their  food  supply. 

This  report  comprises  the  Echinoderms  that  have  for  the  greater  part 
been  taken  by  trawl  or  dredge  over  and  near  the  areas  of  the  sixteen 
stations  laid  down  for  special  observations  in  the  Moray  and  Cromarty 
Firths.  It  cannot,  however,  by  any  means  be  considered  an  exhaus- 
tive list  for  the  whole  of  both  areas,  as  will  be  seen  by  reference 
to  the  chart,  since  the  stations  cover  but  a  small  portion  of  either  the 
Moray  or  Cromarty  Firths.  I  have,  howeyer,  when  opportunity  afforded, 
trawled  and  dredged  outside  or  near  these  localities,  as  well  as  in  isolated 
spots,  the  results  of  which  are  here  incorporated,  so  as  to  make  the  list  as 
complete  as  possible. 

The  discussion  of  the  distribution  of  the  various  species  is  founded 
upon  117  hauls  made  by  means  of  the  dredge,  beam-trawl,  otter-trawl, 
or  small  shrimp-trawl.  In  Table  A  are  given  the  physical  characters  of 
the  Stations,  viz.,  nature  of  the  bottom,  depth  of  water,  and  the  temper- 
ature of  the  water  at  the  bottom  at  the  time  of  each  haul.  The 
numbers  of  specimens  of  each  species  obtained  on  each  station  by  all 
the  hauls  made  there  are  set  out  in  Table  B.  From  these  data  a  certain 
amount  of  information  regarding  the  most  favourable  habitat  of  each 
species  is  available.  I  have,  however,  left  this  question  over  for  further 
and  more  direct  observation. 

In  drawing  up  these  lists  I  have  made  use  chiefly  of  Mr.  F.  Jeffirey 
Bell's  British  Museum  Catalogue  of  the  British  Echinoderms  for  the 
identification  of  the  species  here  enumerated,  and  have  followed  the 
classification  there  given.  After  each  species  I  have  noted  the  names  of 
the  common  fishes  which  are  definitely  known  to  prey  upon  it. 

For  the  list  of  bearings  of  each  station  I  am  partly  indebted  to  Captain 
Robert  Campbell,  of  the  **  Qarland,''  to  whom  I  wish  here  to  tender  my 
thanks. 

Bbarinos  of  Special  Stations  in  thb  Moiut  and  Cbomartt 

Firths. 

Station  I.  extends  in  a  straight  line  from  W.  ^  N.  to  E.  |  S.  Brough 
Head  Pier  bearing  S.E.  |  E.,  distance  1|  miles,  to  Findhom  Spit« 
bearing  S.  ^  £.,  distance  2  miles. 

Station  II.  extends  in  a  semi-circle  E.  to  W.  off  Nairn,  bearing  S.  W. 
by  W.,  distance  i^  miles,  extending  parallel  to  the  beach  line  for 
about  4  miles. 

Cromarty  Firth. 

Station  III.  extends  in  a  straight  line  W.N.W.  to  E.S.E.  from  off 
Cromarty  village,  nearest  the  south  side,  westward,  passing  the 
mouth  of  Udall  Bay,  till  abreast  of  Black  Buoy,  Chapelton  Point. 
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DoRNOOH  Bay. 

Station  IV.  extends  from  N.N.E  to  S.S.W.,  curving  parallel  to  the  beach 
line,  Embo  Point  bearing  N.W.  by  W.  f  N.,  distant  |  mile,  till 
Dunrobin  Castle  bearing  W.  by  N.  \  N.,  distant  3^^  miles. 


Station  V.  extends  in  a  straight  line  from  N.E.  by  E.  to  S.W.  by  W. 
Dunrobin  Castle  bearing  N.W.  by  W.,  distant  4 J  miles ;  Embo  Point 
bearing  W.  by  N.  |  N.,  distant  3^  miles. 

Station  VI.  extends  in  a  straight  line  from  W.  to  E.  Tarbet  Ness  Light- 
house bearing  south,  distant  2|  miles,  till  Fairway  Buoy  bearing  S. 
I  E.,  distant  |  mile. 


Moray  Firth. 

Station  VII.  extends  in  a  straight  line  from  E.  by  S.  ^  S.  to  W.  by  N.  \  N. 
Tarbet  Ness  Lighthouse  bearing  west,  distant  4  miles,  till  Tarbet 
Ness  Lighthouse  bearing  W.  |  N.,  distant  7  miles. 

Station  VIII.  extends  in  a  straight  line  from  N.  by  W.  to  S.  by  E 
Covesea  Lighthouse  bearing  S.S.W.,  distant  8^  miles,  till  Tarbet 
Ness  Lighthouse  bearing  W.  by  N.,  distant  12  miles. 


Station  IX.  extends  in  a  straight  line  from  N.  by  E.  to  S.  by  W 
Covesea  Lighthouse  bearing  S.W.  i  S.,  distance  10|  miles,  till 
Covesea  Lighthouse  bearing  S.  by  S.  \  S.,  distant  12|  miles. 


Station  X.  extends  in  a  straight  line  from  N.W.  j  W.  to  S.E.  |  E. 
Covesea  Lighthouse  bearing  S.W.  by  W.,  distant  5|  miles,  till 
Lossiemouth  Pierhead  bearing  W.  by  S.,  distant  5|  miles. 

Station  XL  extends  in  a  straight  line  from  W.  by  S.  to  E.  by  N.  (West 
end)  Ord  of  Caithness  bearing  N.W  by  W.  |  W.,  distant! 6|  miles. 
(East  end)  Scarabein  Mountain  bearing  N.W.  by  W.  j  W.,  distant 
from  coast  line  19  miles. 

Station  XII.  extends  in  a  straight  line  from  N.  by  W.  to  S.  by  E. 
(North  end)  Scarabein  Mountain  bearing  W.N.W.,  distant  from 
coast  line  16^  miles.  (South  end)  Ord  of  Caithness  bearing  N.W. 
by  W.  \  W.,  distant  21  miles. 

Station  XIII.  extends  in  a  straight  line  from  N.  by  W.  to  S.  by  E. 
(North  end)  Scarabein  Mountain  bearing  W.  by  N.  ^  N.,  distant 
from  coast  line  21^  miles.  (South  end)  Scarabein  Mountain  bearing 
N.W.  by  W.  i  W.,  distant  from  coast  line  24|  miles. 


Station  XIV.  extends  in  a  straight  line  from  N.  by  W.  to  S.  by  E. 
Clythness  bearing  W.  by  N.  i  N.,  distant  3|  miles;  Scarabein 
Mountain  bearing  W.  by  N.  |  N.,  distant  from  coast  line  13  miles. 


Station  XV.  extends  in  a  straight  line  from  N.  by  W.  to  S.  by  E. 
(North  end)  Scarabein  Mountain  bearing  N.W.,  distant  from  coast 

V 


Digitized  by  VjOOQIC 


306  Part  III, — Tw&ivtieth  Annual  Heport 

line  10  miles.     (South  end)  Ord  of  Caithness  bearing  N.W.  ^  N., 
distant  15j|  miles. 

Station  XVI.  e  tends  in  a  straight  line  from  N.  J  E.  to  S.  i  W.  (North 
end)  Scarabein  Mountain  bearing  N.W.,  distant  from  coast  line 
24Jr  miles.  (South  end)  Ord  of  Caithness  bearing  N.W.  |  N.,  distant 
28|  miles. 


HOLOTHURIOIDEA. 
Dhndrochirot^. 

CucuTnaria. 

Cueumaria  frondosa,  Gunnerus. 

1892.     Oucumaria  frondosa^  Bell,  Brit.  Mus.  Cat,  pp.  39,  40, 
pi  iv.,  fig.  2. 

Cueumaria  frorulom  is  the  most  common  Holothurian  in  the  Moray 
and  Cromarty  Firths.  I  have  taken  it  at  twelve  of  the  sixteen  special 
stations  in  from  6  to  41  fathoms,  often  exceeding  a  foot  in  length,  and 
four  inches  or  more  in  diameter.  It  is  well  distributed  over  the  whole  of 
both  areas,  and  was  found  in  considerable  numbers  at  Stations  III.,  XL, 
and  XIV. 

The  bathymetrical  range  of  this  species  extends  in  the  British  seas,  so 
far  as  is  known,  from  6  to  70  fathoms,  but  it  is  a  widely  distributed 
form,  and  has  been  obtained  off  the  Florida  Reefs  and  the  coasts  of  Cali- 
fornia in  from  3  to  220  fathoms. 

Cueumaria  fucicola^  Forbes  and  Goodsir. 

1892.     Cueumaria  fucicolay  Bell,  Brit.  Mus.  Cat.,  p.  40. 

Two  specimens  of  this  doubtful  species  were  obtained  by  me  in  the 
Cromarty  Firth  by  shrimp  trawl,  between  Invergordon  and  Alness  Point, 
in  1\  fathoms,  adhering  to  the  roots  and  stems  of  Laminarice,  This 
species  has  been  regarded  by  some  authors  as  the  young  of  Cueumaria 
ft^ondosa.  One  of  the  two  specimens  obtained  by  me  was  found  on 
dissection  to  correspond  with  the  diagnosis  given  by  Mr.  F.  Jeffrey  Bell 
in  his  catalogue  of  the  British  Echinoderms.  The  type  specimens  were 
found  not  uncommon  in  Bressay  Sound,  Shetland,  in  7  fathoms,  also 
adhering  to  the  stems  of  Laminarice, 

The  bathymetrical  range  of  Cueumaria  fucicola  is  not  definitely  known. 

This  species  has  been  found  in  the  stomach  of  the  following  fish : — 
Haddock^  Plaice^  Lemon-sole,  and  Common  dab, 

Cueumaria  laelea,  Forbes  and  Goodsir  (Dub.  and  Kor.). 

1892.     Curumaria  laefea^    Bell,    Brit.  Mus.  Cat,    pp.  38,    39, 

pi.  iii.,  fig.  2. 
1897.     Cueumaria  laetea,  Pearcey,  F.B.  for  Scot.  Rept,  No.  15, 

p.  58. 

Cueumai^ia  lartea  has  been  obtained  at  two  stations  only,  viz.  111.  and 
VIII,  It  appears  to  be  a  rare  form  in  the  Moray  Firth,  but  its  small 
size  (^  to  1  inch  in  length)  may  be  the  cause  of  its  having  been  over- 
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looked.  More  diligent  search  in  favourable  localities  would  probably 
prove  it  to  be  more  abundant. 

Its  bathymetrical  range  in  the  British  seas,  so  far  as  is  known,  extends 
from  extreme  low  water  down  to  50  fathoms. 

This  species  has  been  taken  in  the  stomachs  of  Cod^  Haddock,  and 
Plaice, 

Thyonk. 

Thyonefu8U8,  0.  F.  Mull. 

1892.  Thyonefusua,  Bell,  Brit.  Mus.  Oat.,  p.  42,  pi.  v.,  fig.  1 ; 
pi.  vil,  fig.  3. 

Thyonefuma  is  apparently  rare  in  the  Moray  Firth. 

Only  two  specimens  have  been  taken,  at  two  localities,  viz.  Stations 
X.  and  XIY.,  in  from  19  to  42  fathoms,  and  one  in  the  Cromarty  Firth 
between  Invergorden  and  Alness  Point,  in  1 1  to  5  fathoms. 

The  bathymetrical  range  of  this  species  in  the  British  seas  is  from  15 
to  100  fathoms. 

It  has  been  taken  in  the  stomach  of  Haddock, 

TJiyane  raphomus,  Dlib.  and  Kor. 

1892.    HolotUuria  raphanus,  Bell,  Brit  Mus.  Cat,  pp.  42,  43, 

pi.  v.,  fig.  2  ;  pi.  viii.,  fig.  3. 
1896-7.    Holothuria  raphanm,  Scott,  F.B  for  Scotland  Keport, 
Part  III.,  1897,  p.  162,  pi.  iv.,  fig.  3. 
Thyone  raphanus  is  very  rare  in  the  Moray  Firth,  only  one  specimen 
having  been  obtained,  at  Station  XVI.     So  far  as  I  am  aware  it  has  never 
before  been  taken  in  this  area,  although  it  is  not  uncommon  off  the 
Shetland  Islands,  and  common  on  the  west  coast  and  in  the  lochs  of  the 
Clyde  area. 

Its  bathymetrical  range  in  the  British  seas  extends  from  20  fathoms 
in  Loch  Fyne  to  570  fathoms  in  the  Faroe  Channel. 

The  head  of  this  species  has  been  found  in  the  stomach  of  Cod, 
Haddock,  and  Plaice, 

PSOLUS. 

Psoitis  phantapw,  Strussenfeldt  (Jager). 

1765.     Holothuria  phantapus,   Strussenfeldt,  Vet.    Ak.    Hdlg., 

xxvi.,  p.  263,  pi.  10. 
1892.    Psolua  phimtapus,  Bell,  Brit.  Mus.  Cat.,  pp.  44,  45,  pi.  vi., 

fig.  1,  and  pi.  viii.,  fig.  4. 

Only  one  specimen  of  this  species  has  been  obtained  by  me  in  the 
Moray  Firth,  at  Station  I.,  in  7  to  8|  fathoms.  Psolvs  phanfapus  has 
not  hitherto  been  recorded  from  this  area. 

Its  bathymetrical  range  extends  from  7  to  127  fathoms. 

ASTEROIDEA. 

Astropectininoi. 

Asiropecten  irregularis,  Pennant. 

1885.  Asiropecten  irregularis,  Pearcey,  Proc.  Roy.  Pliys.  Soc. 
Edinb.,  p.  404 ;  F.B.  for  Scot'd.  Kept.,  No.  17,  1897,  pp, 
57-63. 


Digitized  by  VjOOQIC 


308  Part  III, — Twentieth  Annual  Report 

1892.     Astropeden   irregularis^    Bell,   Brit.    Mas.   Cat.,  Echin., 

pp.  66-68. 
1892.     Astropeden  irregularis,  Scott,  F.B.  for  Scot'd.  Kept.,  No. 
11,  1892,  pp.  126,  127. 
I  have  taken  Astropeden  irregularis  at  all  the  special  stations  except 
II.,  III.,  and  XrV.     It  appears  to  be  well,  though  sparingly,  distributed 
over  the  whole  of  the  Moray  Firth  in  from  6  to  42  fathoms. 

Its  bathymetrical  range  in  the  British  seas  extends  from  6  to  500 
fathoms.  It  has  also  been  taken  in  1000  fathoms  off  ttie  S  W.  coast  of 
Ireland. 

This  species  has  been  taken  in  the  stomach  of  Cod,  Halibut,  and 
Conger. 

LuiDlINiE. 

Luidia  ciliaris,  Johnston. 

1890-1-2.     Luidia  savignii,  Scott,  Proc.  Roy.  Phys.  Soc.,  Edinb., 

p.  82. 
1892.     Luidia  ciliaris,  Bell,  Brit.  Mus.  Cat,  pp.  70,  71 

Luidia  ciliains  has  been  taken  by  me  at  seven  of  the  sixteen  special 
stations  in  the  Moray  Firth,  all  of  which,  with  the  exception  of  Station 
VI.,  are  situated  well  off  shore,  and  in  not  less  than  17  fathoms.  This 
species  appears  to  be  fairly  well,  although  sparingly,  distributed  through- 
out the  Moray  Firth.  I  have  not  found  it  in  the  Cromarty  Firth.  It  is 
by  far  the  more  common  of  the  two  species  of  Luidia, 

L,  sarsi  is  confined  more  to  deeper  water ;  it  has  not  been  taken  in 
less  than  26  fathoms. 

The  bathymetrical  range  of  Luidia  ciliaris,  so  far  as  is  at  present 
known,  extends,  in  the  British  seas,  from  8  to  55  fathoms.  It  has  also 
been  taken  in  the  Mediterranean  at  a  depth  of  87  fathoms. 

Luidia  sarsi,  Diib.  and  Kor. 

1884.     Luidia  sarsi,  Pearcey,  Proc.   Roy.  Phys.   Soc.,  Edinb., 

p.  404. 
1890-1-2.     Luidia  sarsi,  Scott,  Proc.  Roy.  Phys.  Soc.,  Edmb., 

p.  82. 
1892.  Luidia  sarsi,  Bell,  Brit  Mus.  Cat,  p.  72. 
Luidia  sarsi  is  by  no  means  a  common  form  in  the  Moray  Firth.  It 
has  been  taken  at  four  stations  only,  and  never  more  than  one  specimen 
at  a  time,  being  confined  to  the  deeper  water  of  the  farthest  off-shore 
stations,  where  the  bottom  deposit  is  composed  for  the  most  part  of  a 
gray  coherent  mud. 

Its  bathymetrical  range  extends  from  26  to  374  fathoms. 

HiPPASTBRIAS. 

Hippasterias  phrygiana,  Linn. 

1892.     Hippasterias  phrygiana,  Bell,  Brit  Mua  Cat,  pp.  76, 

77,  78. 
1892.     Hippasterias  phrygiana,  Scott,  Ann.  Scot.    Nat  Hist., 
p.  49,  pi.  ii. ;  Scott,  Proc.  Roy.  Phys.  Soc,  Edin.,  1890-91 
(92),  p.  82. 
Hippasterias  phrygiana  has  been  taken  at  eight  stations,  all  in  the 
deeper  water  farthest  from  shore,  in  not  less  than  20  fathoms ;  below  this 
depth  it  appears  to  be  well  distributed  over  the  whole  of  the  Moray 
Firth.     It  has  not  been  found  in  theCromarty  Firth. 
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The  hathymetrical  range  of  the  species  extends,  in  the  British  seas, 
from  20  to  82  fathoms.  It  has  also  been  obtained  in  the  North  Atlantic 
at  a  depth  of  150  fathoms.  At  Station  X.  in  the  Moray  Firth,  19  to  42 
fathoms,  a  fine  specimen  with  only  four  rays  was  obtained. 

GTMNASTBRIIDiE. 

Porania. . 
Poranid  pulvilltis,  0.  F.  Miiller. 

1892.     Porania  pulvillus,  Bell,  Brit.  Mus.  Cat.,  pp.  79,  80,  pi.  x., 

figs.  7  and  8. 
1896.     P&rania  pvlvUlus,  Scott,  F.B.  for  Scotd.  Kept.,  No.  15, 
p.  161. 
Only  one  specimen  of  Porania  ptdvUlua  has  been  taken  by  me  in  the 
Moray  Firth  area,  at  Station  XR^.,  in  29  to  35  fathoms.     Mr.  F.  Jeffrey 
Bell,  in  his  Catalogue  of  British  Echiuoderms,  gives  the  late  Dr.  Suther- 
land, of  Invergordon,  as  the  authority  for  its  having  been  obtained  ofif  the 
Ross-shire  coast,  but  gives  no  depth. 

Its  bathy metrical  range  extends  in  the  British  seas  from  10  to  40 
fathoms.  It  has  also  l^en  taken  by  the  Porcupine  Expedition  off  the 
west  coast  of  Ireland  in  106  fathoms. 

P.  pulvUlua  appears  to  be  very  rare  in  the  Moray  Firth.  On  the  west 
coast  and  islands  of  Scotland  it  is  comparatively  common. 

AsTERIKlDiE. 

Palmipbs. 

Palmipes  placenta.  Pennant. 

1872.     Palmipes  placenta,  Bell,  Brit.  Mus.  Cat.,  pp.  84,  85. 
1892.         „  „        Herdman,  Livpl.  Marine  Biol.  Assoc. 

1 890-9 1)1892).    Palmipes  placenta,  Scott,  Proc.  R.  P.  Soc.,  Edin ., 
p.  82 ;  Pearcey,  F.B.  for  Scotland  Rept.  17, 1897,  pp.  59, 60. 

Palmipes  placenta  has  been  taken  by  me  on  four  occasions  in  the 
Moray  Firth,  at  two  stations  only,  viz.  Stations  VIII.  and  X,,  in  17  to 
36  fathoms.     I  consider  it,  therefore,  an  uncommon  form  in  this  area. 

Its  bathymetrical  range  in  the  British  seas  extends  from  5  fathoms  on 
the  west  coast  of  Scotland,  where  it  is  found  moderately  common  to  1 10 
fathoms  in  the  Firth  of  Lome. 

STlGHASTBRlDiE. 

Stichader, 

Stidiaster  roseus,  0.  F.  Miill. 

1884.     Stichaster  roseus,  Pearcey,  Proc.  Roy.  Phys.  Soc.,  Edinb., 

p.  404. 
1892.  .,  Scott,  F.B.  for  Scotland  Rept.,  p.  161. 

„  „  Bell,  Brit.  Mus.  Cat.,  pp.  85,  86. 

Stichaster  roseus  is  apparently  a  rare  form  in  the  Moray  Firth.  I  have 
only  obtained  it  twice,  at  Station  YII.,  in  25  to  33  fathoms. 

Its  bathymetrical  range  extends  in  the  British  seas  from  10  to  50 
fathoms,  but  it  has  been  taken  off  the  Irish  coast  at  a  depth  of  200 
fathoms. 
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SoLASTERIDiE. 

Solaater. 
Solaster  papposus^  Fabr. 

1892.     Solader  pappoaus,  Bell,  Brit.  Mus.  Cat.,  pp.  89,  90. 
1896-97.     „  „         Scott,  F.B.  Soot.  Kept,  p.  161. 

1884.  „  „        Pearcey,     Proc.    Roy.    Phys.    Soc, 

Edinb.,  p.  404. 

Solaster  pappoma  is  a  moderately  common  form  in  both  the  Moray 
and  Cromarty  Firths. 

I  have  taken  it  at  eleven  stations  in  the  Moray  Firth,  7  to  35  fathoms, 
and  find  it  generally  distributed  in  the  lower  reaches  of  the  Cromarty 
Firth,  in  from  4  to  20  fathoms. 

This  species  is  found  more  or  less  commonly  all  over  the  British  seas, 
its  bathymetrical  range  extending  from  4  to  632  fathoms  (if  we  include 
the  Faroe  Channel).  At  Station  XIV.,  18/1 1/97,  one  very  large  specimen 
was  obtained,  measuring  13|  inches  across  the  arms. 

Sdaster  endeca^  Linn. 

1892.     Solaster  eiuleca.  Bell,  Brit.  Mus.  Cat.,  pp.  90-91. 
1896-97.    Solader  endeca^  Scott  and  Pearcey,  F.B.  Scot.  Rept., 
pt.  15,  p.  161. 

Soladtr  endeca  has  been  taken  by  me  at  eleven  stations  in  the  Moray 
Firth,  from  those  along  the  coast  to  the  farthest  off  shore,  and  at  three  in 
the  Cromarty  Firth.  It  appears  to  be  well  distributed,  although 
sparingly,  throughout  both  areas. 

Its  bathymetrical  range  extends  in  the  British  seas  from  7  to  80 
fathoms;  it  has  also  been  taken  in  the  Arctic  Ocean  at  a  depth  of  150 
fathoms. 

ECHINASTERIDiE. 
Henrioia. 

Henricui  eanguinolenta,  O.  F.  MUll. 

1840.     Gribdla  oculata,  Forbes,  British  Starfish,  p.  100. 

1892.     Henricia  sanguinolenta.  Bell,  Brit.  Mus.  Cat.,  pp.  95,  96. 

1896-97.     Henricia  sanguinolentaj  Scott  and  Pearcey,  F.B.  Scot. 

Rept.,  15,  p.  161. 
1884.     GribeUa  mnguinolerUOj  Pearcey,  Proc.  Roy.  Phys.  Soc, 
Edinb.,  p.  404. 

Henricia  sanguinolenta  is  not  a  common  form  in  the  Moray  Firth, 
very  rarely  more  than  a  single  specimen  being  taken  in  any  one  haul.  I 
have  obtained  this  species  at  eight  stations  in  the  Moray  Firth,  and  at 
two  in  the  Cromarty  Firth,  in  from  7  to  37^  fothoms. 

The  greatest  number  taken  at  one  haul  was  seven  young  specimens,  by 
the  otter  trawl,  off  the  Suter  Heads  of  Cromarty,  in  13  to  15  fathoms. 

Its  bathymetrical  range  extends  in  the  British  seas,  including  the 
Faroe  Channel,  from  5  to  555  fathoms. 

It  is  also  recorded  from  the  North  Atlantic  Ocean  from  a  depth  of 
1350  fathoms. 
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ASTERIlDiE. 

ASTRRIAB. 

Asterias  rubem,  Liun. 

1885.     Aaterias  I'ubens,  Pearcey,  Proc.  Roy.  Phys.  Soc.,  Edinb., 

p.  404. 
1892.     Asterias  rubem,  Bell,  Brit.  Mus.  Cat.,  pp.  100-102. 
1896-97.     Asterias  rubens,  Scott,  F.B.  Scot.  Rept,  15,  p.  161. 

Asterias  rubens  is  the  most  common  asterid  in  the  British  seas.  It  is 
found  abundantly  and  generally  distributed  over  the  whole  of  both  the 
Moray  and  Cromarty  Firths,  but  most  abundant  in  from  6  to  15  fathoms. 

Its  bathymetrical  range  in  the  British  seas  extends  from  low-water 
mark  down  to  125  fathoms  off  the  Shetland  Islands. 

Asterias  rubenSj  var.  attenuata^  Hodge. 

Two  specimens  of  this  variety  wei'e  obtained,  at  Station  XIY.,  in  29  to 
40^  fathoms,  and  in  the  Cromarty  Firth,  between  Invergordon  and 
Alness,  in  11  to  5  fathoms. 

I  have  also  dredged  it  off  North  Rona,  in  56  fathoms,  and  at 
Tobermory,  Mull,  in  30  fathoms. 

Its  bathymetrical  range  is  not  definitely  known.  Young  specimens  of 
A,  rubens  have  been  found  in  the  stomachs  of  Haddodc^  Plaice,  and 
Long-rough  dab, 

Asterias  Murrayi,  F.  J.  Bell. 

1891.  Asterias  Murrayt\  F.  Jeffreys  Bell,  Ann.  and  Mag.  Nat. 
Hist.,  vii.,  p.  478,  pi.  xv. 

1892.  Asterias  Murrayi,  Bell,  Brit.  Mus.  Cat.,  p.  103,  PI.  xii., 
figs.  1  and  2. 

Asterias  Murrrayi  is  here  recorded  for  the  first  time  from  the  Moray 
Firth. 

It  appears,  so  far  as  my  observations  have  extended,  to  be  a  rare  form 
in  this  area.  Three  specimens  only  have  been  taken  ;  two  typical  and 
one  doubtful,  at  Stations  IX.  and  XII.,  in  27 j|  to  36  fathoms. 

Hitherto  this  species  has  been  obtained  only  from  the  Firth  of  Clyde 
area,  where  it  was  trawled  and  dredged  by  Sir  John  Murray  and  myself 
for  the  first  time  in  1888-90  in  from  20  to  65  fathoms.  It  is  also 
recorded  from  the  west  coast  of  Ireland,  but  no  depth  or  exact  locality  is 
given. 

It  is  therefore  of  considerable  interest  to  have  discovered  this  beautiful 
species  inhabiting  the  waters  of  the  east  as  well  as  the  west  coast  of 
Scotland. 

Asterias  hispida,  Pennant. 

1890-91.     Asterias  hispida,  Scott,  Proc.  Roy.  Phys.  Soc.,  Edin- 
burgh, p.  81. 
1892.     Asterias  hispida,  Bell,  Brit.  Mus.  Cat.,  pp.  103,  104. 
One  specimen  of  this  doubtful  species  was  obtained  by  me,  in  the 
ordinary  trawl,  at  Station  XII.  in  22^  to  25  fathoms  on  Smith  Bank.    I 
have  not  met  with  it  elsewhere  in  the  Moray  Firth. 

It  has  been  taken  by  Mr.  Thomas  Scott,  F.L.S.,  Naturalist  to  the  Fishery 
Board  for  Scotland,  in  fair  abundance  at  Kessock  Ferry,  at  the  entrance 
to  the  Beauly  Firth,  near  Inverness,  in  fully  18^  fathoms.  Mr.  Scott 
says  the  specimens  that  he  obtained  were,  when  living,  easily  distinguished 
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from  the  young  of  Asterias  rubens  by  their  prominent  spinulatiou. 
AstericLs  hispidtia  has  also  been  taken  by  the  Bey.  Canon  Norman  off 
the  Outer  Skerries,  Shetland,  and  off  the  coast  of  Co.  Down,  the  only 
other  two  localities  known. 

The  bathymetrical  range  of  this  species,  so  far  as  is  at  present  known, 
extends  from  18|  to  25  fathoms. 

Specimens  which  appear  to  belong  to  this  species  have  been  taken  by 
me  from  the  stomachs  of  Haddock,  Turbot,  and  Plaice, 

Amphiura  degans  (Leach). 

1892.     Amphiura  degans,  Bell,  Brit.  Mus.  Cat.,  pp.  119,  120. 

I  have  taken  Amphiura  degans  at  four  stations  only,  two  in  the  Moray 
and  two  in  the  Cromarty  Firths,  in  from  6|  to  17  fathoms,  but  always  in 
small  numbers,  never  more  than  five  at  one  haul,  and  in  most  cases  con- 
cealed among  the  finer  roots  of  Laminaria, 

Its  bathymetrical  range  in  the  British  seas  is  confined  from  low  spring 
tide  to  17  fathoms. 

Ophiactis. 

Ophi%ctis  Balliiy  Thompson. 

1892.     Amphiura  Balli,  Bell,  Brit.  Mus.  Cat.,  pp.  123,  124. 

I  have  not  taken  Ophiactis  BaUii  in  the  Moray  Firth  myself,  but  have 
included  it  in  this  list  on  the  authority  of  Messrs.  Hoyle*  and  Edward. 

The  bathymetrical  range  of  this  species  in  the  British  seas  extends 
from  40  to  363  fathoms. 

Ophiopholis. 

Ophiopholis  aculeala,  linn. 

1892.     Ophiopholis  aculeata,  Bell,  Brit.  Mus.  Cat.,  pp.  126, 126. 

T  have  taken  OphioplioUs  aculeata  at  four  of  the  special  stations ;  it  is 
comparatively  rare  in  the  Moray  Firth  proper,  but  fairly  abundant  in  the 
Cromarty  Firth,  from  Castle  Craig  down  to  the  Suter  Heads  of  Cromarty, 
in  6  to  15  fathoms.  Its  favourite  habitat  here  is  among  the  roots  of 
Laminaria  and  colonies  of  SabeUaria  alveolata,  where  it  delights  to 
nestle  in  the  hollows  and  crevices,  squeezing  its  disk  and  twisting  its 
arms  so  as  to  conform  to  all  the  irregularities  of  the  surface  to  which  it 
attaches  itself. 

Its  bathymetrical  range  in  the  British  seas  extends  from  5  to  560 
fathoms.    It  is,  however,  chiefly  confined  to  depths  from  5  to  20  fathoms. 

Ophiopholis  aculeata  has  been  found  more  or  less  commonly  in  the 
stomachs  of  Cod,  Haddock,  Plaice,  and  Common  dab,  Halibut,  Turbot, 
and  Cat-fish. 

OPHICCOMID 

Ophiocoma. 
O^Mocoma  nigra,  Abilg. 

1892.     Ophiocoma  nigra,  Bell,  Brit.  Mus.  Cat.,  pp.  129,  130. 

Ophiocoma  nigra  is  a  very  rare  form  in  the  Moray  Firth.  1  have 
taken  only  two  specimens,  at  Station  I.,  off  Burghead  Bay,  in  8^  to  17^ 

•  Bell,  Brit.  Mus.  Cat,  1892,  p.  108. 
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fathoms.  I  have  iM>t  found  it  in  the  Cromarty  Firth.  It  is  also  recorded/ 
on  the  authority  of  the  late  Dr.  Sutherland,  of  Invergordon,  from  the 
east  coast  of  Ross-shire,  but  no  depth  is  given. 

The  bath^  metrical  range  of  0,  niffra  extenids  from  3  to  20  fathoms 
(in  the  Firth  of  Clyde,  where  it  is  extremely  abundant)  to  87  fathoms  (in 
the  Faroe  hannel). 

OPHIOTHBIOIDiE. 
Ophiothrix. 
Ophiothrix  fragilisy  Abilg. 

1892.     Ophiothnxfragilts,  Bell,  Brit.  Mus.  Cat.,  pp.  131,  133. 
Ophiothrix  fragUis  has  been  taken  in  moderate  numbers  at  nine  of  the 
Moray  Firth  stations,  and  is  found  fairly  abundant  all  along  the  main 
channel  of  the  Cromarty  Firth,  from  above  Castle  Craig  to  the  Suter 
Heads,  in  from  3  to  10  fathoms. 

Its  bathymetrical  range  extends  from  low  spring  tide  mark,  or  the 
Laminarian  zone,  to  516  fathoms. 

It  is  often  found  in  the  stomachs  of  <Jod^  Haddock^  CoalfUh,  Cat-jUhy 
Plaice^  Turbot,  Halibut,  Lemon-sole,  Long-rough  dab,  and  Common  dab. 

CLADOPHIUEiE. 

ASTRONYOINJS. 

Astronyx. 
Astronyx  Lovem,  Miill.  and  Tr. 

1892.    Astronyx  Loveni,  Bell,  Brit.  Mus.  Cat,  pp.  136, 137. 

I  have  included  this  genus  as  doubtful  from  the  Moray  Firth.  I  have 
not  taken  it  in  the  Firth  myself,  but  four  masters  of  Aberdeen  trawlers 
to  whom  I  have  shown  specimens  say  that  they  have  taken  it  in  their 
trawl,  some  10  or  15  miles  S.  by  E.  of  the  Smith  Bank,  in  40  to  50 
fathoms,  but  that  it  is  very  rare. 

Mr  G.  Sim,  of  Aberdeen,  also  informs  me  that  he  obtained  specimens 
from  the  trawlers  on  several  occasions,  but  he  could  not  be  sure  that  they 
were  obtained  in  the  Moray  Firth  area. 

Astronyx  Loveni  has  been  obtained  in  the  stomach  of  Halibut  and 
Ckmger, 

OPHIUROIDEA. 

Ophiuba. 
Ophiura  ciliariSf  Linn. 

1892.     Ophiura  ciliaris,  Bell,  Brit  Mus.  Cat,  pp.  106, 107  108. 
Ophiura  cUiaris  has  been  taken  by  me  at  ten  of  the  sixteen  special 
stations,  in  from  7  to  34  fathoms,  and  in  abundance  off  the  Suter  Heads 
of  Cromarty,  in  12  to  15  fathoms. 

The  bathymetrical  range  of  this  species  extends  in  the  British  seas  from 
7  to  87  fathoms;  in  the  latter  depth  I  dredged  it  off  the  island  of  North 
Bona  in  1882. 

In  the  Mediterranean  this  species  has  also  been  taken  at  a  depth  of  100 
fathoms. 

*  BeU,  op.  cU. 
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Specimens  of  Ophiura  ciliaris  have  commonly  been  taken  from  the 
stomachs  of  God,  Hciddoek,  WhUing^  OocU-JUh,  Turhot^  Halibut,  Plaice, 
Lemon-sole,  Lottg^rough  dah,  Common  cM,  SaU-fiuke,  WUch-aole,  Oat-fiah, 
Gurnard,  and  other  fishes, 

Ophiura  albida,  Forbes, 

1892.     Ophiura  albida.  Bell,  Brit.  Mus.  Cat.,  pp.  108,  109. 

Ophiura  albida  has  been  taken  at  six  stations  in  the  Moray  Firth  in 
from  24  to  41  fathoms,  and  off  the  Suter  Heads  of  Cromarty  in  12  to  15 
fathoms. 

Its  bathymetrical  range,  in  the  British  seas,  extends  (if  we  include  the 
Faroe  Channel,  where  I  have  taken  it  by  dredge  in  the  warm  area  at  458 
fathoms  in  1882)  from  12  to  458  fathoms. 

This  species  has  often  been  found  in  the  stomachs  of  (Jod,  Haddock, 
Whiting  (rsxe).  Cat-fish,  Codl-fijsh,  Turbot,  Halibut,  Plaice,  Common 
dab,  Long  rough  dab.  Witch-sole,  and  rarely  in  Oumard. 

Ophiura  robusta,  Ayres. 

1892.     Ophiura  robusta,  F.  J.  Bell,  Brit.  Mus.  Cat.,   Echino- 
denns,  pp.  109,  110. 

Ophiura  robusta,  so  far  as  I  am  aware,  has  not  hitherto  been  recorded 
from  the  Moray  Firth,  where  it  appears  to  be  an  uncommon  form,  I 
liave  taken  it  in  two  localities  only,  off  Tarbet  Ness  in  10  to  18  fathoms, 
and  at  Station  XV.  in  26  to  33  fathoms,  on  a  bottom  deposit  of  sandy 
mud. 

Its  bathymetrical  range  in  the  British  seas,  so  far  as  is  at  present 
known,  extends  from  10  to  33  fathoms.  It  has,  however,  been  taken  at 
a  depth  of  180  fathoms  in  the  Christiania  Fjord  (Norman). 

I  have  also  found  this  species  in  the  stomach  of  Haddock  on  Smith 
Bank,  Moray  Firth. 

AMPHIURID^. 

Amphiura. 

Amphiura  chiajii,  Forbes. 

1841.     Ophiocomu  punctata,  Forbes,  British   Starfishes,  p.   37 

(Young?). 
1892.  Amphiura  chiajii.  Bell,  Brit.  Mus.  Cat.,  pp.  117, 118. 
Only  three  specimens  of  Ainphiura  chiajii  have  been  taken  by  me  in 
the  Moray  Firth,  viz.,  at  Station  XIV.,  27  to  40  fathoms,  and  so  far  as  I 
am  aware  it  has  never  before  been  recorded  from  this  area,  but  further 
and  more  careful  search  in  deposits  of  mud,  on  which  it  is  generally 
found,  may  prove  it  to  be  more  abundant. 

The  bathymetrical  range  of  this  species  extends  in  the  British  seas 

from   20  to   120  fathoms.     It   was  also  dredged  by  me  on  H.M.S. 

"Triton,"  in  the  warm  area  of  the  Faroe  Channel  from  555  fathoms. 

Amphiura  chiajii  has  been  found  in  the  stomach  of  Plaice,  Witchrsole, 

Common  dab  and  Long-rough  dab.  Haddock,  and  Cod. 

Amphiura  filiformis,  Forbes  (O.  F.  Miiller). 

1892.     Amphiura  filif arms,  Bell,  Brit.  Mus.  Cat.,  p.  119. 
Amphiura  filiformis  must  also  be  regarded  as  a  rare  species  in  the 
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Moray  Firth.  I  have  only  taken  five  specimens,  3  from  Station  VII.  and 
2  from  Station  Y.,  in  25  to  34  and  12  to  19  fathoms. 

As  in  the  case  of  Amphiura  ehiajiiy  there  is  reason  for  believing  that 
it  may  be  found  in  greater  abundance  if  specially  searched  for  on  suitable 
ground. 

The  bathy metrical  range  of  A.  JUiformis  extends  from  12  to  555 
fathoms. 

This  species  is  often  found  in  the  stomachs  of  Haddock^  Cod  (rarely), 
Whiting,  Plaice,  Common  dab,  Long-rough  dab,  Witch-sole,  SaH-fiuke. 


ECHINOIDEA. 

£CHINID^ 

Echinus. 
Ecliinus  acutus,  Lamk. 

1883.  Echinus  acutus,  Hoelker,  Ann.  Mus.  Marseille.,  i.  iti., 
p.  121. 

1892.     Echinus  acutus,  Bell,  Brit.  Mus.  Cat.,  pp.  146,  147. 

1895.  „  „      Lamk.,  T.  Scott,  Annals  of  Scottish  Nat. 
His.,  p.  255 ;  Note  by  Sim,  Aberdeen. 

One  very  fine  typical  specimen  of  Echinus  acutus  was  taken  at  Station 
XV.  in  34  fathoms,  the  only  specimen  obtained.  It  must,  therefore,  be 
regarded  as  a  rare  species  in  the  Moray  Firth. 

The  bathymetrieal  range  of  this  species  in  the  British  seas,  so  hx  as  it 
is  at  present  known,  extends  from  34  to  400  fathoms. 

It  was  also  trawled  by  the  Challenger  Expedition  off  Nova  Scotia  from 
a  depth  of  1350  fathoms. 

Echinus  norvegicus,  Diib.  and  Kor. 

1885.     Echinus    norvegicus,    Pearcey,    Proc.  Roy,  Phys.  Soc., 

Edinb.,  p.  404. 
1892.     Echinus  norvegtcus,  Bell,  Brit.  Mus.  Cat.,  pp.  147,  148. 

Echinus  norvegicus  appears  to  be,  so  far  as  my  observations  have 
extended,  a  rare  form  in  the  Moray  firth,  only  two  specimens  having  been 
taken,  at  Station  XIII.,  Smith  Bank,  in  28  to  30  fathoms.  It  is,  however, 
generally  abundant  wherever  it  is  found.  There  is  no  record  of  its  being 
hitherto  taken  in  the  Moray  Firth. 

Its  bathymetrieal  range  in  the  British  seas  extends  from  6  to  530 
fathoms.  It  has  been  obtained  off  the  coast  of  Japan,  in  a  depth  of  2435 
fathoms. 

Echinus  norvegicus  has  been  found  in  the  stomachs  or  Cod,  Haddock, 
Halibut,  and  Cat-fish 

Echinus  miliaris,  Gmei. 

1884.  Echinus  miliaris,  Pearcey,  Proc.  Roy.  Phys.  Soc,  Edinb., 
p.  404,  vol.  viii. 

1896.  Echinus  miliaris,  Scott>  F.B.  Scot.  Rept.,  pi  15,  p.  162. 
1892.  „  „        Bell,  Brit.  Mus.  Cat,  pp.  150, 151. 

Echinus  miliaris  has  been  taken  sparingly  by  me  at  two  stations  only 
in  the  Moray  Firth,  viz.  I.  and  II.  I  have  both  dredged  and  trawled  it 
in  fair  abundance  in  the  Cromarty  Firth.  This  well-known  species  is, 
however,  widely  distributed  in  shallow  water  all  round  the  British  coasts. 
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Its  bathymetrical  range  extends  from  low-water  mark  to  56  fathoms 
Ediinus  miliaria  has  been  found  in  the  stomach  of  Cat-fl$h. 

Echinus  esculentus,  Linn. 

1892.     Echinus  esculentus,  Scott,  Ann.  Boc.  Nat.  Hist.,  i.,  p.  49. 
„  „  „         Bell,  Brit.  Mus.  Cat.,  pp.  152, 153. 

Echinus  esculentus  is  the  most  common  species  in  the  Moray  Firth,  and 
perhaps  also  in  the  British  seas.  I  have  taken  it  in  more  or  less 
abundance  at  all  the  special  stations,  in  fact  on  almost  every  occasion 
that  the  trawl  or  dredge  was  worked. 

In  the  Cromarty  Firth  a  marked  variety  is  common,  with  test  much 
compressed ;  spines  thick  and  short,  often  abnormal ;  with  the  inter- 
ambulacral  areas  much  sunken  or  compressed  inwards,  and  the  ambulacral 
areas  prominent  and  projecting. 

This  variety,  so  far  as  I  am  awaro,  is  peculiar  to  the  Cromarty  Firth, 
and  recorded  here  for  the  first  time. 

The  bathymetrical  range  of  Echinus  esculentus  extends  in  the  British 
seas  from  the  low-water  line  to  140  fathoms. 

This  species  has  often  been  found  in  the  stomachs  of  Cat-Jish. 

Strongyloce^Urotus  droebachiensls,  O.  F.  MiiU. 

1885.     Strangylocentrotus    droebacfiiensiSf   Pearcey,    Proc.    Roy. 

Phys.  Soc,  Edinb.,  vol.  viii.,  p.  404. 
1892.     8trongylocentrotu£  droebacfiiensis^  Bell,  Brit.  Mus.  Cat., 

pp.  156,  157. 
1892.     Str(mgyloce7itrotus  droebachiensis,  Scott  and  Pearcey,  F.B. 

Scot  Repts.,  1890  to  1897. 

Strangylocentrotus  droebachiensis  has  been  taken  sparingly  at  seven  of 
the  special  stations  in  the  Moray  Firth,  all  small  upecimens. 

In  the  Cromarty  Firth,  however,  it  is  abundant,  large,  and  the 
tests  in  most  cases  are  much  compressed.  I  have  taken  in  this  locality  as 
many  as  1^3  specimens  in  one  haul  of  the  trawl,  in  6|  to  14  fathoms. 

Its  bathymetrical  range  extends  in  the  British  seas  from  4  to  640 
fathoms. 


CLYPEASTRID^. 

ECHINOGYAMUS. 

Ec^itnocyamiis  pusillus,  O.  F.  Miill. 

1885.     Ediinocyamus  pusillus,  Pearcey,  Proc.  Roy.  Phys.  Soc., 

Edinb.,  vol.  viii.,  p.  404. 
1892.     Echinocyamus  pusillus,  Bell,  Brit.  Mus.  Cat.,  pp.  160,  161. 
1897.    Echinocyamus  pusillus,   Pearcey,   F.B.   for  Scot.  Rept., 

pt.  16,  p.  54. 

Echinocyamus  pusUlus  is  not  an  uncommon  form  in  the  Moray  Firthi 
where  I  have  taken  it  at  nine  of  the  special  stations,  in  from  8  to  42 
fathoms,  and  at  one  station  in  the  Cromarty  Firth,  5^  to  9f  fathoms, 
where  it  appears  to  be  very  rare. 

The  bathymetrical  range  of  E.  pusiUus,  in  the  British  seas,  extends 
from  5  to  145  fathoms.  This  is  a  widely  distributed  species.  It  was 
taken  by  the  Challenger  Expedition  in  great  abundance  off  the  coast  of 
Brazil,  in  350  fathoms,  in  a  deposit  of  red  mud. 
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It  is  often  taken  in  the  stomachs  of  Cod,  Eaddoclc^  Whiting  (rarely), 
Plaice,  Sail-fluke,  Long^rough  dab,  Common  dab,  and  Qwmard  (rareM.  I 
have  taken  as  many  a^  35  perfect  specimeos  from  the  stomach  of  one 
haddock  13|in.  long. 

SPATANGIDiE. 

SPATANGUa 

SpatangtM  purpureus,  O.  F.  Miill  (Leske). 

1885.     Spatangtis  purpureus,   Pearcey,    Proc.  Roy.  Phya  Soc, 

Edinb.,  vol.  viii.,  p.  404. 
1892.     Spatangtis  piirpureus,  BeD,  Brit.  Mus.  Cat.,  pp.  165,  166, 

pi.  xvi.,  fig.  10. 
1892.     Spatangus  purpuretis,  Scott,  F.B.  for  Scot.  Report,  ,11, 

pt  iii.,  p.  126. 
1897.    SpatatigiM  purpureus,    Pearcey,    F.R    for    Scot.  Rept., 

pt.  16,  p.  61. 

1  have  taken  Spatangus  pwipureus  in  moderate  numbers  at  seven  of 
the  off-shore  stations  in  the  Moray  Firth,  and  especially  fine  specimens  on 
and  near  Smith  Bank.  Those  taken  in  the  deeper  water,  30  to  42 
fathoms,  on  a  muddy  bottom,  generally  have  the  minute  bivalve  mollusc, 
Montacuta  substriata,  attached  to  their  spines. 

Spatangaa  purpureus  is  a  very  rare  form  in  the  Cromarty  Firth. 

The  bathymetrical  range  of  the  species  extends,  in  the  British  seas,  from 
5  to  530  fathoms.  Its  natural  habitat,  however,  is  in  depths  of  from  20 
to  50  fathoms,  on  a  bottom  deposit  of  sandy  mud,  where  it  is  often  taken 
in  abundance. 

Spatangas  purpureus  has  been  found  in  the  stomachs  of  Cod, 
Haddock,  and  Cat-Jlsh. 

EOHINOCARDITTM. 

Echinoeardium  cordatum,  Penn. 

1885.     Echinoeardium  cordatum,  Pearcey,  Proc.  Roy.  Phys.  Soc., 

Edinb.,  p.  404,  vol.  viii. 
1892.     Echinoeardium     cordatum,      Bell,     Brit     Mus.     Cat., 

pp.  169, 170,  pi.  xvL,  figs.  1-4. 

1896.  Echinoeardium  cordatum,  Scott,  F.B.  for  Scot  Rept,  pt. 

15,  p.  162. 

1897.  Echinoeardium  cordatum,  Pearcey,  F.B.  for  Scot  Rept, 

16,  pp.  57  to  63. 

Echinoeardium  cordatum,  the  commonest  of  all  the  British  Heart 
Urchins,  is  but  sparingly  distributed  over  the  off-shore  stations  of  the 
Moray  Firth,  its  natural  habitat  being  in  shallow-water  sandy  bays 
along  the  coast,  where  it  can  be  taken  in  great  quantity.  I  have 
taken  it  in  small  numbers  at  thirteen  of  the  special  stations  in  the  Moray 
Firth,  but  I  have  not  found  it  in  the  Cromarty  Firth,  where  the  nature  of 
the  bottom  deposits  is  unfavourable  to  its  existence. 

The  bathymetrical  range  of  this  species  extends  from  the  low  spring 
tide  mark  to  75  fathoms,  in  the  British  seas. 

Echinoeardium  cordatum  has  been  found  in  the  stomachs  of  Haddock, 
Cod,  Cat-fish,  Whiting,  Plaice,  and  Halibut. 
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Echinoeardium  flavescens^  0.  F.  Miill. 

1776.    Echinoeardium  flavescens,  O.  F.  Miill,  Prod.  Zool.  Dan., 
p.  236. 

1891.  Echinoeardium  flaveseens,  Scott,  Proc.  Roy.  Phys.  Soc., 
Edinb.,  p.  82. 

1892.  Echinoeardium  flavescens.  Bell,  Brit.  Mas.  Cat,  pp.  171, 
172,  pi  xvi.,  figs.  6  and  7. 

Echinoeardium  fiavescens  is  a  rare  species  in  the  Moray  Firth,  so  £Etr 
as  my  observations  have  extended.  I  have  taken  six  specimens,  at  four 
of  the  special  stations  farthest  from  the  coast  line,  in  30 j  to  42  fathoms. 
It  appears  to  be  absent  altogether  in  the  Cromarty  Firth. 

The  bathymetrical  range  of  this  species  extends  from  53  to  140 
fathoms ;  its  natural  habitat,  however,  is  confined  to  depths  between  40 
and  100  fathoms,  and  on  a  bottom  deposit  of  shell-sand  and  ooze. 

Echinoeardium  fiavescens  has  been  found  in  the  stomachs  of  Haddock 
and  Cat-fish, 

Bribsopsis,  Agass. 

BiHssopsis  lyrifera,  Forbes. 

1885.     Brissopsis  lyrifera,  Pearcey,  Proc.  Roy.  Phys.  Soc.,  Edinb., 

vol,  viii.,  p.  404. 
1889.     Brissopsis  lyrifera^  Scott,  Report  Scot.  Fishery  Board, 

p.  316 ;  id.,  Ann.  Scot.  Nat.  Hist.  (1892),  p.  50. 
1892.     Brissopsis  lyrifera,  Bell,  Brit.  Mas.  Cat.,  pp.  172,  173, 

174. 

Brissopsis  lyHfei*a  is  not  an  uncommon  form  in  the  Moray  Firth,  but 
it  is  confined  to  the  farthest  off-shore  waters  in  the  greatest  depths,  on  a 
bottom  deposit  of  homogeneous  mud.  I  have  taken  this  species  in 
moderate  numbers  at  five  of  the  special  stations,  near  Smith  Bank,  in  24 
to  42  fathoms.     It  was  not  found  in  the  Cromarty  Firth. 

The  bathymetrical  range  of  this  species,  in  the  British  seas,  extends 
from  10(?)  to  200  fathoms.  In  the  Southern  Atlantic,  however,  it  is 
found  in  great  depths.  It  was  obtained  by  the  Challenger  Expedition  off 
the  American  coast,  in  a  depth  of  1555  fathoms. 

Brissopsis  hjrifera  has  been  found  in  the  stomachs  of  Cat-fish,  Cod, 
and  Conger. 
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Table  of  the  Species  which  wbbe  pound  in  the  Moray  and 
Croharty  Firths. 

(A  cro88  indicates  the  presence  of  the  species.) 


SpecioA. 


Cnctimaria  frofidoaa,  Gunnerus, 

„         fucicokif  Forbes  aiid  GoodHii 
„  facleaf  Forbes  and  Ooodsir, 

Thyone/tisus,  0.  F.  MtilL,  . 

„      rop^nu^,  Diiband  Kor., 
f*solus  pMntapus,  Strasenfeld, 
Asiropeeten  irregtUariSf  Penn., 
Lvidia  eiliaris^  Johnston,    . 

„      mrsi,  Dfib  and  Kor., 
Hippisterias phrygiana,  Linn., 
Porania  pulviUtia,  0.  F.  MtiU., 
Paimipea  pUicenta,  Penn.,    . 
Stichasler  roaeus,  0.  F.  Mull., 
JSol<Mter  pappo8U«,  Pabr.. 

,,       endeca,  Linn., 
Htnricia  sangiiinoleiUa,  0.  F.  Mlill 
AMeriats  nibma,  L.,  . 

,,        rubenSf  var.  cUienucUa,  Hodge, 

„        Murrayi,  F.  J.  Bell, 

,,        hiapidu9,  Penn., 
Ophiura  cUtaria^  L., 

„        cUbieUiy  Forbes, 

„        robusta,  Ayres, 
Amphinra  chiagii,  Forbes,   . 

JUifarmia,  0.  F.  Miill., 
,,         elegana.  Leach,    . 
Ophiactia  Bauii,  Thompson, 
()ph%ophol%aaculecUa^lj.t 
Ophiocoma  nigral  Obilg.,     . 
(hphiothrix  fragUiatOhiXg,^  . 
Aatfxniyx  Lov4ni^  M.  Tr. 
Echinua  acutuSy  Larok., 

„       iwrvegicuat  Diib  and  Kor., 

„        miliaria^  Gmel., 

„       eactdentuaf  L., 
Strongylocentrotua  droebcuihienaia,  0.  F  Miill. , 
Echinocyamua  puaiUua,  0.  F.  Miill., 
SixUangua  purpureua,  0.  F.  Miill., 
£lchinocardiumcordatnm,'PenTi.,     . 

„  flavescenSf  O.  F.  Miill., 

BriMopaia  fyrifera^  Forbes,  . 
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Tablb  a. 

Giving  the  Dates  upon  which  the  Stations  were  Examined,  with 
THE  Bottom  Tbhpbratdrb  and  Depths  pound  at  the  two  ends 
OP  each  Station. 

MORAY  FIRTH. 


Num- 

I 
1 

Bottom 

Depth 

ber 

Station. 

Date. 

Temperature  at 

(Fathoms) 

of 

Nature  of  Bottom. 

the  Ends  of 

at  the  Finds  of 

Haul. 

Station.    '^F. 

Station. 

1 

I. 

Rolled  stonee,  rock 

9  June  1897 

47*2  :  47-6 

8i:  17 

2 

fragments,  brown 
sand,  shells. 

8  November  1897 

51 

9    :    9i 

7:8; 

3 

24  May  1898 

49-2  :  48-9 

4 

11  October  1898 

54 

74:    8 
71:    9 

5 

18  April  1900 

6 

6  June  1900 

7 

12  December  1900 

46-8  :  47-6 

8    :7 

8 

II. 

Light  brown  sand. 

9  June  1897 

46-3  :  47 

19    :  17 

9 

with    traces    of 

5  November  1897 

51 

14    :  17 

10 

grey    mud,  and 
shell  fragments. 

24  May  1898 

46-9  :  481 

121  :  12 

11 

10  October  1898 

53-8 

13    :  13 

12 

3  December  1900 

12    :  10 

IV. 

13 

Light  brown  sand, 

11  November  1897 

50 

13    :     8 

14 

with    traces    of 

25  May  1898 

48-8  :  491 

12    :    9 

15 

grey    mud    and 
shell  fragments. 

14  June  1898 

49-3  :  51 

11    :    81 

16 

13  October  1898 

541  :  64-2 

101:  121 

17 

8  May  1900 

9    :  13 

18 

6  December  1900 

10    :    7 

19 

V. 

Grey  sandy  mud, 

11  November  1897 

49-9  :  601 

13    :  20 

20 

slightly  coherent. 

25  May  1898 

48 

12    :  191 

21 

14  June  1898 

49*5  :  48 

121:21 

22 

13  October  1898 

54     :  54-2 

15    :  13 

23 

11  June  1900 

10    :  15 

.  24 

5  December  1900 

47-8  :  48 

9i:  15 

VI. 

25 

Grey  sandy  mud. 

6  October  1893 

63-2  I  521 

8    :  17 

26 

slightly  coherent. 

10  November  1897 

49-9:  50 

18    :  12 

27 

25  May  1898 

50     :  47-2 

6    :  16 

28 

14  June  1898 

50-8  :  481 

61  :  161 

29 

8  May  1900 

46-4  :  43-9 

7    :  15 

30 

5  December  1900 

48-2  :  47-6 

16    :  17 

VII. 

31 

Dark  grey  coherent 
san<^  mud,  with 

10  November  1897 

50-3  :  50-8 

25    :  34 

32 

27  May  1898 

46 

25^:  33 

as 

few    shell    frag- 

15 Jmie  1898 

47-2  :  47 

251:  38 

34 

ments. 

18  November  1898 

51      :  50-9 

30    :  27 

35 

11  April  1900 

421  :  42-2 

261:  33 

36 

12  June  1900 

461  :  45-8 

25    :  33 

37 

19  December  1900 

47-5 

25    :  33 

VIII. 

1 

38 

Grey  homogeneous 
sandy  mud,  with 

10  June  1897 

45     :  45-6 

23    :  261 

39 

27  May  1898 

46 

34    :  36, 

40 

few    shells    and 

15  June  1898 

47 

33    :  30 

41 

shell  fragments. 

18  December  1900 

47-6  :  471 

331:  29 
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Num- 

Bottom 

Depth 
(Fathoms) 

ber 

Station. 

Date. 

Temperature  at 

of 

Nature  of  Bottom. 

the  Ends  of 

at  the  Ends  of 

Haul. 

Station.    'F. 

Station. 

IX. 

42 

A    greenish  •  grey 

25  August  1896 

53-2  :  531 

38    :  32 

43 

coherent     sandj 

24  Ckitober  1896 

50-9  :  50-5 

39    :  32 

44 

mud,    with   few 

26  November  1896 

47-9 

38    :  32 

45 

shell  fiagments. 

10  June  1897 

45-5 

34    :  29i 

46 

9  November  1897 

51 

30i:  35 

47 

28  May  1898 

46 

36    :  30i 

48 

16  June  1898 

47-5  :  47-3 

37i:  31 

49 

18  November  1898 

50-8  :  51 

33    :  28 

50 

18  December  1900  ' 

47-5  :  481 

35    :  30 

51 

X. 

Dark  grey  homo- 

26 August  1896 

19i  :  35i 

52 

geneous       mud, 

24  October  1896 

50-3  .  50-5 

18    :  36 

53 

with    few    shell 

10  June  1897 

45  3  :  44  9 

34i:  34 

54 

fragments. 

8  November  1897 

^•8  :  51 

35    :  30 

55 

28  May  1898 

46 

42    :  19 

56 

16  June  1898 

47-8  :  471 

24    :  36i 

57 

19  April  1900 

18i:  25 

58 

14  June  1900 

46-5  :  45-9 

17    :  33 

XI. 

59 

Quartz   sand   and 

10  June  1897 

46*3  :  46-8 

23    :  24i 

60 

shell  fragments. 

22  November  1897 

49  9  :  50 

24    :24 

61 

19  May  1898 

46*1  :  46 

23    :  Hi 

62 

23  April  1900 

43-2  :  43-3 

21    :  33 

XII. 

63 

Light  brown  sand 

22  November  1897 

49-8  :  49*9 

23J: 

224 

64 

and  shells. 

18  May  1898 

461  :  46*2 

22i: 

25 

65 

10  June  1898 

48*4  :  48*3 

^: 

25i 

66 

21  June  1900 

24 

XIII. 

67 

Fine  shelly  sand, 

17  July  1894 

50*7  :  51 

23    :  30 

68 

with    traces    of 

20  November  1897 

50     :  50*1 

27^:  29i 

69 

grey  mud. 

19  May  1898 

461 

27    :  30 

70 

9  June  1898 

48*2:  48 

28    :  30 

71 

24  April  1900 

43*3  :  43*4 

29    :  28 

72 

22  June  1900 

48     :  47*8 

26    :  284 

XIV. 

73 

Fine  light  brown 

14  October  1896 

51*5:  52 

25    :  41 

74 

sheU  sand. 

18  November  1897 

501  :  50 

29    :  35 

75 

20  May  1898 

46*3:  46 

29    :  40i 

76 

24  April  1900 

27    :  40 

77 

21  June  1900 

48-6  :  47*2 

25i:  41 

XV. 

78 

Light  brown  sand 

10  May  1893 

44*6:  45 

27 

:|^ 

79 

and  shells. 

25  November  1897 

49*2  :  49*3 

33i 

80 

19  May  1898 

46 

34 

=  27 

81 

10  June  1898 

48*5  :  47*6 

26 

:374 

82 

30  May  1900 

46     :  49*9 

33 

:28 

83 

14  February  1901 

42-9  :  43*2 

26    :  33 
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Num- 
ber 
of 

Haul. 


Station. 
Nature  of  Bottom. 


Date. 


84 
85 
86 
87 
88 
89 
90 


91 


92 


93 
94 


95 


XVI. 
Grey      coherent 
sandy  mud. 


11  May  1893 
I  17  July  1894 
18  May  1898 
10  June  1898 
I  24  April  1900 
i  31  May  1900 
I  21  February  1901 


Bottom 

Temperature  at 

the  Ends  of 

Station.     ''F. 


43*9  :  43-6 
50-7  :  50-9 
45*9  :  46 
47*9  :  47*3 
431  :  43 
40  :  45*6 
431  :  43-3 


Depth 

(Fathoms) 

at  the  Ends  of 

Station. 


34  :  35 
32  :  46 
414  :  38 
364  :  40i 
30  :  41 
29  :  36 
314  :  42 


|2mile8E.ofSutor8 

I    — stones,     sand, 

;    traces  of  mud. 

24  miles    S.E.   of 

Sutors— sand  and 

pebbles,    rock 

fraements. 

Shelw,  with  traces 

of  mud. 
Oflf  the  Sutors— 
sand,  rolled 
stones  and  shells, 
with  trace  of 
mud. 


11  December  1900 


11  January  1901 


18  January  1901 


18  December  1900 


46-8 


46-5 


Off  Tarbetnesi— 
homogeneous 
sandy  mud  and 
shell  fragments. 


24  December  1900 


13    :  15 
134 

134 

15    :  12 

10    :  18 


CROMARTY    FIRTH. 


107 
108 


Num- 

Bottom 

Depth 

ber 

Station. 

Date. 

Temperature  at 

(Fathoms) 

of 

Nature  of  Bottom. 

the  Ends  of 

at  the  Ends  of 

Haul. 

Station.     "F. 

Station. 

III. 

96 

Muddy  sand  and    14  June  1897 

61*7  :  61-2 

84:  19 

97 

shells  with  much      6  November  1897 

49*6  :  50 

8    :     7i 

98 

vegetable  debris,  1  26  May  1898 
pebbles,        rock    12  October  1898 

49*9  :  51 

81  :     7 

99 

54*2  :  54*4 

8    :     9 

100 

and    shell    frag-      8  January  1900 

9    :     74 

101 

ments.                      12  April  1900 

30  November  1900 

421 

9    :  224 

102 

8    :     74 

103 

3  December  1900 

8    :     74 

104 

7  January  1901 

9    :     74 

105 

12  January  1901 

45-2  :  451 

11     :     7, 

106 

21  January  1901 

9J:     5i 

:  Between     Inver-  •    9  January  1901 
gordon    and  Al-  |  21  January  1901 

I    ness — blue  sandy  , 

!     mud,  much  vese- 

I    table      debris,  | 
e.^.,dead  Zo^^em.  I 


43 
43-9 


11 
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Table  A.    Cromarty  Firth — contirmed. 


Num- 
ber 
of 

Haul. 

Station. 
Nature  of  Bottom. 

Date. 

Bottom 

Temperature  at 

the  Ends  of 

Station.    "F. 

Depth 

(Fathoms) 

at  the  Ends  of 

Station. 

109 
110 

in. 

Invergordon       to 
Saltbum. 

10  January  1901 
17  January  1901     | 

9    :    7i 
11    :    7 

111 
112 
113 

Off  Invergordon — 
blue  mud,  sand 
and  shells,    and 
much    vegetable 
debris. 

3  December  1900 

4  Pectmber  1900 
8  January  1901 

10 

10    :    8 
9    :    74 

114 

Off     Alness  — 
muddy  sand  and 
shells,  with  peb- 
bles   and    vege- 
table debris. 

8  January  1901 

7    :  ^ 

115 

1  North  of  Station 
m.— sandy  mud 
and  shells,   with 

1    much    vegetable 

i    debris. 

7  January  1901 

45     :  44-3 

9    :    7i 

1 

116  I  Invergordon  to  ' 

117  Cromarty,    N. 
I    side  of  channel. 


7  January  1901      | 

8  January  1901 


9 
16 


64 
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TAB 

Showing  the  Total  Number  of  Spedmens  of  each  Species  taken  by  the  various  Hauls 
"d"  signifies  by  the  dredge;  ''b"  by  the  25-feet  beam  trawl; 


MORAY 

Statiok. 

.     I. 

IL 

IV. 

V. 

VI. 

VII. 

VIlI. 

IX. 

X. 

I 

Cucumaria  frondosa, 

.. 

lb 

5b  :1s 

4b:3s 

3b 

„         fuciooU, 

.. 

.. 

lactea, 

.. 

.. 

Id 

Thyonefusus,     • 

.. 

.. 

.. 

.. 

lb         1 

„      raphanus, 

.. 

.. 

lb 

.. 

Afltropect«n  irregularis, 

2b 

2b 

Id  :5b 

2b 

0b  :4s 

lb:  Is 

2b 

lb 

LuidU  cUiaris,    • 

lb 

.. 

3b 

Id  :2b 

„      Sarsi, 

.. 

lb 

2b 

.. 

Hippasteriaa  phr}'giaiia« 

.. 

lb 

Id :  6b :  U 

2d  :  15b  :  Is 

Porania  pulvUlua, 

.. 

.. 

.. 

.. 

••     i 

Palimpei  placenta, 

.. 

.. 

.. 

.. 

4b 

Stichaster  rofleut, 

2b 

.. 

.. 

Solaster  pappoeus, 

2b 

Id  :4b 

2d:6b 

.. 

lb 

.. 

lb           1 

„       endeca. 

lb 

Sb.ls 

Id  :4b 

2b 

4b:  Is 

2b 

3b 

lb    i 

Henricia  aanguinolenta, 

lb 

lb 

,. 

lb  :1s 

2b 

Aflterias  rubenB, 

14b 

5d:45b 

3d  :20b 

2d  :01b 

83b 

8d  :31b  :1s 

lib 

4d:41b:U 

18b 

,.           „       var.  attenuate, 

,, 

.. 

„       Murray!. 

.. 

.. 

,, 

2b 

.. 

„       hlspidua, 

.. 

,, 

,, 

., 

., 

Ophiura  ciliaris. 

34b 

2b 

56b 

21b 

SOb 

.. 

,, 

,, 

„       albida. 

,. 

,, 

2b  :1s 

, , 

„       robusta. 

, , 

Amphiurachiajii, 

.. 

., 

.. 

„       flliformlf,       . 

.. 

2b 

2b:  is 

., 

,, 

1 

„       elegana, 

7b 

3b 

,, 

,, 

,, 

1 

4b 

.. 

.. 

.. 

,, 

2b 

2b 

., 

.. 

,, 

,, 

Ophiothrix  fragilis, 

2b 

49b 

2b 

2b  :1s 

,, 

eb:3s 

18b 

Echinus  acutufl, 

.. 

.. 

,. 

, , 

,, 

, . 

„       norvegicus, 

.. 

.. 

., 

,, 

., 

. , 

„       mUiaris, 

lb 

8b 

,, 

,. 

,, 

„       esoulentus, 

4b 

8b 

25b 

27b 

7b 

14b  :8b 

lb 

8b 

7b 

Stronprlocentrotut    dro«bachl- 
Echinocyamus  pusillus. 

.. 

,. 

.. 

lb 

2b:U 

, . 

.. 

5b 

8b 

.. 

,, 

,, 

Od:5b 

.. 

•  • 

,, 

,, 

lb  :1s 

5b 

lb 

Id  :7b 

Is 

lb 

lb 

lb 

„           flavetceni, 

.. 

.. 

,, 

.. 

M:lb 

lb 

lb 

Brissoptltlyrifera. 

•• 

•• 

•• 

•• 

Id  :4b 

•• 

Sb 
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made  on  the  Stations.    The  letters  placed  after  the  number  indicate  the  mode  of  capture : 
"  ot"  hj  the  otter  trawl ;  "  s  "  by  the  15-feet  beam  shrimp  trawl. 


FIBTH. 

CROMARTY  FIRTH. 

XI. 

XII. 

XIII. 

xrv. 

XV. 

XVI. 

Mi 

00 

Hi 

III. 

West  erf 
Inver* 
gordon. 

East  of 
Inver- 
gordon. 

3d:80b:66 

2d  :4b 

10b  :2i 

Id  :17b  :2s 

7b:28 

2b 

Id  :36b:  Is 

•• 

" 

.. 

2s 

lb 

•• 

lb 

lb 

•• 

Is 

Id  :2b 

3b:  Is 

Id  :1b 

lb 

3b:l8 
lb 

2d:7b:l8 
lb 

2d  :6b  :1s 

lb 

lb:  Is 

•• 

., 

1 

3b:l8 

4b 

4b:l8 

lb 

2d:9b:l8 

2b:  28 

•• 

1 

! 

2b:l8 

lb 

lb 

lb 

8 

ot 

Id  :12b 

1 

2b:  Is 

lb 

.. 

lb 

Sot 

ld:2b:ls 

2ot 

.. 

lb:  Is 

lb 

2b 

7ot 

lb 

3ot 

10b:8c 

Id  :9b 
lb 

3d  :9b 
lb 

7b 
lb 

*• 

21b 

3d  :9b 

•• 

40b 

Is 

3b:U 

lb 

7b:6s 

4b 

lOlot 

.. 

6d:21b 

lb 

•• 

5b  :2s 

3b* 
3b 

3b 

.. 

6s 

2b  :3s 

3ot:6s 

Sd 

" 

3b 

,. 

•• 

» • 

15ot 

117b 

10b:18ot:6s 

loot  78 

5b:28 

- 

Id:  lb 

9b 

6b  :2s 
lb 

^  • 

•• 

7d : 114b 

•• 
Id  :31b :  Is 

22ot:188 

•» 

3s 

10b  :88 

Id :  12b 

16b:  Us 

7b 

14b 

7b:48 

.. 

3d  :173b  :22s 

.. 

129ot:228 

«b:ls 

It 

Id  :2b 

.. 

3b 

2b:  Is 

179b:63ot 

97ot 

193ot:14s 

2b:a8 

9b:48 

6d:2b 

14b :  10s 

32d:3b 

2d 

.. 

.. 

3b 

ld:8b:ls 

ld:9b:4s 

31b 

8b  :6s 

ld:6b:ls 

lb:  lot 

Is 

8b:U 

6b 

lb 

•• 

Id:  16b 

8b:8s 
lb 

•• 

•• 

•• 

•• 

•• 

^b 

•• 

.•  • 

9b 

6b:Ss 

J" 

•  • 

" 

4 

4 

6 

5 

6 

7 

4 

1 

11 

8 

3 

*  A  ftw,  the  Dumber  of  which  wm  not  reoorded,  were  got  In  Haul  No.  73  (Table  A). 
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VI.  RATE  OF  GROWTH  OF  SEA  FISHES. 

II. 

By  Dr.  T.  Wemyss  Fulton,  F.R.S.E.,  Scientific  Superintendent. 
(Plates  XIV.-XXI.) 

During  the  autumn  of  1900  and  throughout  the  greater  part  of  1901 
investigations  were  made  on  board  steam  trawlers  fishing  from  Aberdeen, 
the  employment  of  which  at  intervals  within  the  territorial  waters  was 
authorised  by  the  Fishery  Board.  The  general  results,  so  far  as  they 
concern  the  numbers  of  the  various  species  of  fish  taken  on  the  different 
grounds  in  the  different  months,  are  given  in  another  part  of  this  Report 
(p.  92).  In  the  course  of  the  work  opportunity  was  taken  to  measure  the 
fish  brought  on  board  in  certain  of  the  hauls,  comprising  most  species  of 
the  food  fishes,  and  a  very  large  amount  of  material  was  thus  obtained 
for  the  determination  of  their  rate  of  growth.  In  the  present  paper  the 
observations  made  on  the  rate  of  growth  of  the  plaice,  common  dab,  long 
rough  dab,  whiting,  and  haddock  are  given.  The  treatment  of  the 
measurements  of  the  other  species  has  had  to  be  postponed. 

In  the  course  of  the  enquiry  it  became  evident  that  the  method 
employed  was  likely  to  furnish  information  of  importance,  not  only 
regarding  the  rate  of  growth  of  the  food  fishes,  per  se^  but  also  with 
respect  to  other  subjects  relating  to  their  natural  history  and  to  certain 
fishery  problems.  Among  these  may  be  mentioned  seasonal  migrations, 
the  distribution  of  the  young  and  of  the  older  generations,  the  influence 
of  temperature  and  of  locality  on  growth,  the  determination  of  the  size 
and  age  at  maturity,  &nd  thd  natural  mortality,  or  death-rate,  in  a  given 
generation  of  the  different  species.  With  respect  tathe  impoverishment 
of  certain  grounds  by  overfishing,  it. is  also  obviously  a  matter  of  import- 
ance to  have  an  ample  series  of  accurate  measurements  of  the  fish 
frequenting  the  grounds  at  different  seasons  in  different  years,  since  one 
of  the  first  signs  of  decrease  in  the  abundance  of  fish  is  a  diminution  in 
their  average  aize,  the  larger  and  older  individuals  being  removed  in 
greater  proportion  than  the  smaller..  This  has  happened,  for  example, 
with  the  plaice  at  the  Dogger  Bank  and  at  Iceland,  a^d  I  am  informed  by 
skippers  of  trawlers  that  they  do  not  now  get  so  many  large  witches,  or 
pole-dabs,  and  megrims  on  the  north-eastern  grounds,  off  the  Shetlands,  as 
when  these  grounds  began  to  be  first  tittwled  over,  some  five  or  six  years 
ago.  ..Moreover,  the  average  size  of  a  species  may  normally  differ  in 
different  localities,  and  in  different  parts  of  the  same  sea,  as  the  North 
Sea  (examples  of  which  are  given  in  the  present  paper),  and  this  difference 
in  average  size'may  not  be  due  to  difference  in  the  seasonal  temperature. 

I  think  it  probable,  therefore,  that  a  series  of  similar  observations  made 
in  different  regions,  e.g.,  of  the  North  Sea,  would  furnish  much  useful 
information  on  the  questions  above  referred  to,  and  it  may  be  desirable 
to  describe  in  some  detail  the  methods  and  treatment  employed  in  the 
course  of  the  enquiry. 

Methods. 

The  first  requisite  is  to  get  a  sufficiently  large  supply  of  fish  at  the 
same  time  and  place,  and  for  this  purpose  the  use  of  a  large  trawl  is 
necessary,  as  well  as  special  nets.  The  otter-trawl  of  an  ordinary  steam 
trawler  is  welll^apted  for  the  work,  but  owing  to  the  smallest  meshes. 
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in  the  cod-end  of  the  net,  being  about  1^  inches  from  knot  to  knot, 
immense  numbers  of  the  smaller  fishes  escape  through  the  apertures; 
and  consequently  the  younger  series  or  generations  of  the  larger  fishes, 
and  all  or  almost  all  the  series  of  those  fishes  which  when  adult  do  not 
attain  a  great  size,  may  not  be  represented  in  the  catch.  Thus,  with  the 
ordinary  otter-trawl,  only  a  few  of  the  larger  individuals  of  haddock  or 
whiting  under  one  year  of  age  are  taken,  while  nearly  all  the  Norway 
pouts  and  herrings,  most  of  the  dabs,  and  all  the  sprats,  escape  capture. 
With  the  ordinary  otter-trawl  it  is  only  the  measurements  of  the  larger 
fishes  which  are  of  value.  In  order  to  obtain  the  small  fishes  which  pass 
through  the  meshes  of  the  trawl,  I  made  use  of  a  fine-meshed  net 
twenty-five  feet  long  attached  to  the  upper  edge  of  the  cod-end,  and 
enveloping  it  loosely  in  its  whole  extent  It  was  tied  about  a  yard 
behind  the  termination  of  the  cod-end,  and  when  the  net  was  brought  up 
and  swung  over  the  deck  the  fish  in  the  small-meshed  net  were  sllowed 
to  fall  into  tubs  and  baskets,  and  were  then  removed  from  the  *'  fish- 
pond ''  before  the  cod-end  was  opened.  When  working  on  roughish  or 
hard  ground  the  outer  net  was  occasionally  chafed,  and  this  sometimes 
occurred  also  on  a  sandy  bottom  when  the  cod-end  of  the  trawl-net 
happened  to  be  old  and  heavy.  It  was  therefore  an  improvement  to  lace 
the  fine-meshed  net  to  a  specially  made  cod-end  of  our  own,  with  one- 
inch  meshes  (to  relieve  the  pressure  on  the  fine-net  when  small  fish  were 
abundant),  and  to  substitute  this  for  the  ordinary  cod-end,  which  could 
be  done  in  about  twenty  minutes.  A  further  improvement  is  to  buoy  the 
end  of  the  net  with  a  *'  pallet "  or  large  float,  used  by  fishermen,  which 
helps  to  raise  it  from  the  bottom,  and  when  working  on  the  edge  of 
hanl  ground  to  use  a  piece  of  old  sail  as  a  chafer  under  the  net. 

The  small-meshed  net  referred  to  was  made  of  hemp,  with  meshes  about 
ABC 


Fig.  I. — Showing  the  Meshes  of  the  Nets  employed. 

one  centimetre  (|  inch)  square  (A,  Fig.  1)  ;  but  while  this  net  was  found 
sufficient  to  retun  the  great  majority  of  small  fishes  which  entered  it — 
and  in  autumn  all  the  young  haddocks,  for  example — experiment  showed 
that  many  of  the  smaller  fishes  on  the  bottom,  especially  in  the  summer, 
were  not  taken.  This  was  shown  by  attaching  a  third  net,  with  still 
smaller  meshes  (B,  Fig.  1)  around  the  end  of  the  second  net.     In  this 
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third  net  young  long  rough  dahs,  Norway  pouts,  and  sprats  were  found 
which  had  passed  through  the  meshes  of  the  inner  net.  The  inside  of 
the  end  of  the  fine-meshed  net  was  also  lined  with  mosquito  netting, 
somewhat  larger  in  the  mesh  than  that  represented  in  the  figure  (r),  but 
when  used  on  the  bottom  it  was  ruptured. 

For  enveloping  the  cod-end  of  the  trawl,  I  have  lately  tried  a  cotton 
net  with  meshes  as  represented  in  B,  viz.,  about  6  mm.  {\  inch)  square. 
It  has  been  used  on  three  occasions  on  the  bottom,  without  misoap,  and 
by  means  of  it  smaller  fishes  have  been  taken.  I  am  of  opinion  that  a 
net  with  meshes  of  even  4  mm.  (A  inch)  could  be  used  in  this  way  on 
the  otter-trawl  with  safety,  provided  the  arrangements  above  described 
are  attended  to^  viz.,  the  employment  of  a  special  lightly-made  hempen 
cod-end,  with  one-inch  meshes,  the  buoying  of  the  cod-end,  and  par- 
ticularly when  working  on  or  near  hard  or  rough  ground,  the  use  of 
a  canvas  chafer  under  the  whole  of  the  fine  net  Such  a  net  ought,  I 
think,  at  all  events  in  autumn,  to  take  the  smallest  fishes  which  are  then 
on  the  bottom,  unless  perhaps  such  unusually  elongated  forms  as 
LumpenuB  and  pipe-fishes,  and  young  gobies. 

The  ideal  aimed  at  is  the  collection  of  complete  series  of  fishes  with, 
all  sizes  duly  represented,  and  from  this  point  of  view  it  is  worth  con- 
sidering carefully  this  and  other  methods  employed. 

In  many  cases  the  very  young  fishes  are  not  to  be  found  living  on  the 
bottom,  and  they  cannot  therefore  be  taken  with  a  bottom-net,  however 
fine  the  meshes  may  be.  Such,  for  example,  is  notably  the  case  with 
haddock  and  whiting  long  after  the  post-larval  stage,  and  even 
certain  post-larval  flat-fishes,  before  transformation  is  completed,  may 
reach  a  considerable  size  (up  to  as  much  as  40  mm.)  while  still  pelagic. 
It  is  evident,  therefore,  that  in  order  to  obtain  the  early  stages  in  due 
proportion  the  method  of  collection  must  not  be  limited  to  the  use  of 
bottom  apparatus,  but  ought  to  include  the  use  of  adequate  apparatus  for 
pelagic  fishing  in  the  layers  of  water  between  the  bottom  and  the  surface. 
It  is  in  this  region  that  the  methods  of  collection  have  been  hitherto 
least  effective.  The  tow-nets  ordinarily  employed,  with  a  ring  a  yard 
or  so  in  diameter,  capture  very  few  post-larval  fishes  compared  with  the 
numbers  that  we  know  must  be  present  in  the  water,  and  they  only  occa- 
sionally take  a  specimen  a  little  larger.  The  larger  net  introduced  by 
Professor  Mcintosh  for  mid-water  work,  made  of  mosqtiito  netting,  has 
been  more  successful,  but  its  comparative  delicacy  requires  that  it  should 
be  towed  slowly,  which  has  the  disadvantage  of  enabling  the  larger 
and  more  active  young  fishes  to  escape  from  it ;  and  experience  on  the 
Oarland  shows  that  it  is  very  liable  to  be  ruptured  unless  in  calm  weather. 
It  is,  moreover,  not  large  enough  to  be  effective  for  the  purpose  referred 
to.  On  board  trawlers  I  made  use  of  tow-nets  composed  of  the  cotton 
netting  described  above  (B),  with  meshes  about  6  mm.  square,  and  with 
a  ring  5  feet  in  diameter,  without  much  success,  and  I  have  used  lately  a 
ring  10  feet  in  diameter  with  a  similar  net  and  lined  inside  with 
mosquito  netting.  It  has  been  used  in  winter  only,  when  the  mid- 
water  is  comparatively  barren,  but  the  net  itself  stood  the  strain  well, 
and  was  uninjured.  Ring-nets  still  larger  were  made  use  of  by  Dr. 
Hjort  in  the  expedition  of  the  Midioel  Sar$*^  and  with  good 
success,  young  cod,  haddock,  and  saithe  being  taken  in  them  in  the 
summer.  Some  of  these  nets  were  no  less  than  21  feet  in  diameter, 
and  formed  of  shrimp-netting,  and  others  were  8  feet  in  diameter. 
Judging  from  my  experience  with  the  10-feet  ring,  nets  of  such  laige 
dimensions  must  prove  troublesome   to  work  when  the  sea  is  at  all 

*AArsberetmDg  yedkommeiide  Norges  Fiakerier  for  1900,  4<i«  Hefte  1900,  p.  258. 
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rough,  even  if  they  are  provided  with  hinges  to  fold  np.  Dr.  Hjort 
mentions  also  a  pelagic  otter-trawl  as  part  of  the  equipment  of  the 
Michael  Sara^  but  states  that  it  was  little  employed  during  the  cruise. 
The  pelagic  otter-trawl  was  introduced  as  an  instrument  of  marine 
research  by  the  Prince  of  Monaco,  and  it  is  in  this  apparatus,  I  believe, 
that  we  shall  find  what  is  desiderated.  The  ordinary  otter-trawl,  fitted 
with  fine-meshed  netting,  might  itself  be  used  for  the  purpose,  but  it 
has  the  disadvantage  that  the  lower  part  of  the  net  lies  far  behind 
the  upper  part,  and  fish  disturbed  and  striking  downwards  (as  they  do) 
may  escape  capture.  It  is  well-known  that  a  steam  trawler  by  going 
full  speed  ahead  can  lift  the  otter-trawl  from  the  bottom,  and  I  made  use 
of  this  fact  for  pelagic  fishing,  having  the  small-meshed  (6  mm.)  net 
around  the  cod-end  of  the  trawl  and  the  head-line  buoyed  with  a  series 
of  "pallets"  or  large  floats,  the  heavy  ground-rope  hanging  down 
keeping  the  mouth  of  the  net  open.  It  was  towed  for  three-quarters 
of  an  hour  in  60  fathoms  off  Aberdeen,  with  85  fathoms  of  warp  out, 
but  as  the  experiment  was  made  in  January,  only  three  small  fishes — a 
sprat,  a  post-larval  herring,  and  a  post-larval  flat-fish — were  taken. 
Judging  from  the  efficiency  of  the  net  in  capturing  small  fishes  on  the 
bottom,  I  think  its  use  in  this  way  in  mid-wator  in  summer  and 
autumn,  when  pelagic  forms  are  numerous,  would  be  successful. 

There  is  another  disadvantage  in  the  ordinary  otter-net  employed  as 
I  have  described,  both  for  bottom  fishing  and  for  pelagic  fishing.  While 
the  number  of  fishes  taken  by  it  in  the  former  case  has  been  proved 
by  practice  to  be  large,  and  sufficient  for  the  assortment  of  the  different 
generations  and  the  determination  of  the  rat'O  of  growth,  it  is  evident 
that  it  does  not  furnish  the  real  numerical  proportion  of  the  various 
generations  or  series.  The  small-meshed  net  envelopes  only  a  part  of  the 
otter-trawl,  and  although  it  is  the  most  important  part,  into  which  the 
great  majority  of  fishes,  unless  the  smallest,  are  probably  guided,  there 
can  be  no  doubt  that  large  numbers  of  small  fish  escape  from  the 
otter-trawl  before  they  reach  the  cod-end,  i.e.,  through  the  still  larger 
meshes  of  the  back  and  sides.  Thus  the  smaller  fishes — the  earlier 
generations — are  not  duly  represented.  For  scientific  purposes,  such  as  I 
have  referred  to,  it  would  be  desirable  to  employ  a  special  otter-trawl  of 
somewhat  smaller  dimensions  than  the  large  ones  used  on  steam  trawlers, 
made  of  hemp  with  smaller  meshes,  and  entirely  enveloped  in  a  fine- 
meshed  net,  a  canvas  chafer  being  used  below  it  and  the  cod-end  buoyed. 
Experience  has  shown  that  the  fine  net  is  less  liable  to  injury  when 
placed  outside  the  hemp-net  than  when  within  it,  in  which  case  con- 
stant friction  takes  place  between  them.  With  a  net  of  this  kind  the 
due  representation  of  the  smaller  series  would  be  much  more  complete. 

In  this  connection  I  may  refer  to  a  net  which  has  been  much  used  by 
Dr.  Petersen  in  Denmark  and  elsewhere  on  the  Continent,  and  which  is 
fully  described  in  one  of  the  reports  of  the  Danish  Biological  Station.* 
It  is  an  otter  drag-seine,  consisting  of  a  seine  used  in  eel-fishing  with  otters 
attached  to  the  wings  to  spread  it.  The  net  has  given  good  results  in  Dr. 
Petersen's  hands,  but  it  seems  to  me  from  the  figures  and  description  not 
only  to  have  no  advantages  over  the  otter-trawl  net,  but  to  have  a  con- 
siderable disadvantage  from  the  presence  of  the  two  long  wings  attached 
to  the  mouth  of  the  bag,  which  must  disturb  fish  on  the  bottom  before  the 
net  is  over  them.  The  disadvantage  in  regard  to  flat-fish  is  not  so  great 
as  with  respect  to  round  fishes,  because  when  disturbed  they  do  not,  as  a 
rule,  rise  high  above  the  bottom,  but  I  think  that  with  this  net  a  large 

•Eighth  Boport,  Copenhagen,  1899. 
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proportion  of  round  fish  when  disturbed  will  rise  clear  above  the  wings 
and  escape  the  mouth  of  the  bag  which  follows. 

For  bottom-fishing,  then,  the  best  apparatus  appears  to  be  an  otter-trawl 
of  the  kind  above  described,  and  a  modification  of  it  seems  to  be  also 
the  best  for  pelagic  fishing.  The  bottom-net  itself — the  otter-trawl — 
when  used  for  pekgic  work  has  one  disadvantage  that,  owing  to  the  retro- 
cession of  the  belly  of  the  net  and  the  traction  when  moving  through  the 
water,  the  lower  part  of  the  net  will  be  far  behind  the  upper  part  attached 
to  the  headline,  and  as  a  fish  disturbed  at  the  surface  darts  downwards, 
many  will  escape  capture  in  this  way.  An  ideal  pelagic  otter-trawl  would 
be  one  with  two  pairs  of  boards,  one  at  each  comer,  and  the  mouth  of  the 
net  in  a  vertical  plane  or  even  eloping  backwards  and  upwards  ;  but  the 
practical  men  who  make  and  work  the  otters  are  of  opinion  that  four 
boards  would  be  very  difficult  to  manipulate.  Instead  of  this,  one  which 
is  now  being  made,  having  a  (vertical)  mouth  of  110  feet  in  circum- 
ference, will  have  the  two  boards  placed  at  the  upper  part  of  the  net  with 
a  headline  of  about  25  feet  and  a  detachable  bar  of  similar  length  allixed 
to  the  lower  part  instead  of  a  ground-rope,  the  sides  of  the  net  being  about 
five  fathoms  deep. 

Other  methods  of  fishing,  such  as  drift-nets  or  floating  lines,  while  useful 
for  certain  purposes,  cannot  replace  the  bag-net  method,  because  they  are 
selective  in  regard  to  the  sizes,  and  to  some  extent  the  kinds,  of  fishes 
they  take. 

The  Treatment  of  the  Fishes. 

In  dealing  with  the  fishes  caught,  experience  has  shown  the  necessity 
of  using  a  method  of  measurement  as  minute  and  accurate  as  possible,  and 
as  rapid  as  is  consistent  with  accuracy.  Measurements  to  fractions  of  an 
inch,  or  to  centimetres  only,  are  unsatisfactory,  more  particularly  in  all 
except  the  earlier  series.  The  most  important  object  is  to  determine  as 
precisely  as  possible  the  limits  of  the  various  series  or  generations — the 
points  of  division  between  the  groups — and  this  in  many  cases  is  suffi- 
ciently difficult  from  natural  causes,  referred  to  below,  without  the  addition 
of  difficulties  from  inexact  measurement.  In  order  to  do  this  it  is  often 
necessary  to  adopt  a  2-millimetre  or  3- millimetre  grouping.  The  fish  are 
therefore  measured  to  millimetres,  and  although  with  large  or  medium- 
sized  fishes  the  measurements  are  no  doubt  in  many  cases  not  exact  to  the 
particular  millimetre  taken,  the  constant  endeavour  to  reach  this  standard 
obviously  makes  the  general  accuracy  greater  than  if  a  larger  unit  were 
adopted  as  the  standard. 

llie  method  in  practice  is  as  follows.  A  brass  measure,  one-and-a- 
quarter  inches  in  breadth,  a  metre  long  and  divided  into  millimetres,  half- 
centimetres,  and  centimetres,  the  latter  being  boldly  figured,  is  screwed 
fiush  into  a  groove  on  the  top  of  a  table  specially  constructed  for  the 
work  (fig.  2).  This  table  is  made  of  hard  wood,  is  solid  and  heavy, 
with  outwanUy-curving  legs,  in  order  to  give  it  greater  stability  on  deck ; 
it  is  sixteen  inches  broad,  forty-six  inches  long,  and  twenty-six  inches 
high.  One  end,  as  shown  in  the  figure,  is  enclosed  by  boards  to  form  a 
receptacle  in  which  the  fishes  are  placed  ^it  might  well  be  larger).  Against 
the  end  of  the  millimetre  measure,  which  is  flush  with  the  opposite  edge 
of  the  table  is  placed  a  "  nose-piece,''  so  called  because  the  snout  of  the 
fisb  being  measured  is  placed  against  it.  The  table  also  contains  a  con- 
venient drawer  for  instruments,  &c.,  and  a  sliding  rod  to  which  is  attached 
an  acetylene  lamp  that  can  be  fixed  at  any  angle  to  illuminate  any  part 
of  the  scale  at  night  according  to  the  size  of  the  fishes  being  dealt  with  it. 
The  fishes  which  have  been  poured  on  the  table  at  one  end  are  rapidly 
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passed  by  au  assistant  one  by  one  to  the  lower  part  of  the  scale,  the 
length  measured  by  the  recorder,  who  sits  opposite,  and  the  fish  then 
slid  off  the  table  into  a  basket  on  deck. 

The  measurements  used  to  be  recorded  first  in  a  note-book  and  then 
transferred  to  forms,  bat  now  much  time  is  saved  by  using  the  forms 


Fig,  2.— Table  for  Measurmg  the  Fishes. 

themselves,  fitted  on  a  frame,  as  shown  in  the  figure,  each  measurement 
being  recorded  opposite  the  proper  printed  figure  by  a  pencil  dot.  The 
most  convenient  form  measures  thirteen  inches  by  ten ;  it  has  ten  vertical 
rows  of  figures,  up  to  499  mm.,  and  these  are  divided  into  *5  cm  groups 
by  horizontal  lines  (for  convenience  in  computation).  Each  millimetre 
figure  has  four  spaces  opposite  to  it,  each  of  which  is  adapted  to  contain 
ten  dots.     For  larger  fishes  other  forms  are  used. 

The  measurements  in  all  cases  (except  rays)   represent  the  extreme 
length  of  the  fish  from  the  snout  to  the  end  of  the  caudal  fin. 

In  carrying  on  this  work  on  board  trawlers  it  has  been  found  convenient 
to  make  use  of  a  small  portable  deck-house,  seven  feet  by  eight  and  five 
and  a  half  high,  as  represented  in  the  adjoining  cut,  which  can  be  put  up 
or  taken  down  in  a  few  minutes.  It  consists  of  a  frame-work  of  twelve 
stout  pitch-pine  beams,  fitted  and  pinned  into  eight  strong  cast-iron 
comer  sockets,  and  securely  lashed  to  the  ship ;  over  this  is  drawn,  like  a 
cap,  a  canvas  covering,  and  over  this  again  a  similar  covering  of  tarpaulin 
both  of  which  are  securely  fixed  by  rods  and  wedges  to  the  bottom  of  the 
frame-work,  and  have  a  dit  in  them  for  doorway.    Lined  with  rugs,  and 
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furnished  with  mats  aud  an  oil-stove,  it  is  fairly  comfortable,  and  has 
been  found  of  great  service  in  cold  and  stormy  weather.  It  is  lit  at  night 
either  with  acetylene  gas  led  from  the  ship's  apparatus,  or  by  a  lamp.  It 
is  strong  enough  to  withstand  the  wind  and  a  good  lashing  of  spray ;  when 
seas  are  shipped  the  canvas  is  unrolled,  but  the  pitching  of  the  vessel  then 
makes  work  impossible. 


Fig.  3 — Portable  Deck-house. 

In  many  cases  when  it  was  found  impracticable  on  board  to  measure 
the  fish  from  the  small-meshed  net,  they  were  placed  in  air-tight  tanks  in 
a  weak  solution  of  formaline  and  transferred  to  the  laboratory,  where  the 
measurements  were  made.  These  tanks,  one  of  which  is  shown  on  the 
left  of  the  cut  (fig.  3),  have  been  found  very  convenient  for  this  purpose 
and  for  the  preservation  of  other  material. 

In  dealing  with  the  results  graphic  diagrams  or  curves  are  made  of  each 
series  of  measurements,  the  grouping  varying  according  to  the  sizes  of  the 
fishes.  For  most  round  fishes,  the  larger  flat-fishes,  skates,  and  rays,  one- 
centimetre  groups  usually  sufBce;  but  even  in  such  cases  it  is  often 
necessary,  particularly  with  the  older  series,  to  plot  them  out  also  in  *5-cm., 
or  even  2-  or  3-mm.  groups  in  order  to  determine  the  limits  of  the  series. 
In  some  cases,  e,g,^  gurnard,  where  the  coalescence  of  successive  genera- 
tions is  marked,  one  must  often  group  the  mm.  measurements  in  a  variety 
of  ways  before  feeling  satisfied  as  to  the  point  of  division.  In  the  case  of 
the  smaller  flat-fishes,  and  smaller  fishes  generally,  *5-cm.  groups  are  much 
more  satisfactory  for  the  curves. 

Having  fixed  upon  the  point  of  division — in  the  earlier  series  usually 
quite  a  simple  matter — the  average  size  of  a  series  was  obtained  by  the 
computation  of  the  measurements  comprised  within  it,  which  gave  the 
arithmetical  mean.  This  method,  besides  being  laborious,  does  not  always 
give  the  true  mean  size  of  the  series  unless  the  fishes  of  difierent  sizes 
are  equally  represented,  and  a  simpler  and  better  method  is  to  take  the 
median  point  between  the  extreme  limits  of  the  series,  when  these  limits 
have   been   well   ascertained.      Sometimes   considerable   difficulty  was 
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encountered  in  determining  the  true  limits  of  a  series.  In  many  cases  a 
group  may  be  insufficiently  represented  by  the  absence  of  a  due  proportion 
of  either  the  larger  or  the  smaller  fishes.  The  latter  may  be  owing  to 
imperfection  of  the  apparatus  of  capture,  as  already  explained,  the  smaller 
fishes,  present  on  the  ground,  escaping  from  the  net ;  or  it  may  be  due  to 
difference  of  habitat,  as,  for  example,  in  the  case  of  the  young  whiting  and 
haddock,  which  are  pelagic,  and  the  young  plaice,  found  only  in  the  shallow 
water  while  the  larger  individuals  are  in  deeper  water.  In  other  cases  the 
imperfect  representation  may  arise  from  the  migration  of  part  of  a  series, 
as  with  the  larger  haddocks  and  whitings  in  autumn  and  winter  in 
Aberdeen  Bay,  or  to  their  irregular  roving  movements  as  with  the 
cod.  In  the  latter  case  it  may  happen  that  one  haul  in  a  particular 
locality  furnishes  one  part  of  a  series  and  a  second  haul  the  other  part. 
Moreover,  it  often  happens  that  while  the  division  between  one  series 
and  another  is  distinctly  indicated  in  one  haul,  it  may  be  obscure  in 
another  haul  owing  to  the  capture  of  an  undue  proportion  of  the  larger 
fishes  of  one  series  and  the  smaller  fishes  of  the  next  older  series.  This, 
curiously,  occurred  most  commonly  in  the  deep  water  off  Aberdeen,  the 
hauls  in  the  deep  water  far  from  land  (off  the  Shetlands),  being,  as  a  rule, 
the  most  satisfactory.  Another  example  of  the  coalescence  of  groups  is 
found  with  the  plaice  when  the  fishing  is  carried  on  within  a  limited  range 
of  depth  {see  p.  347). 

Besides  all  these  causes,  which  are  temporary  or  fortuitous,  difficulties 
arise  from  the  natural  overlapping  or  coalescence  of  groups  due  to  dif- 
ferences in  the  rate  of  growth  among  individual  members  of  one  and  the 
same  series,  and  in  the  average  growth  of  successive  series.  The  utility 
of  the  method  depends  altogether  upon  the  circumstance  that  repro- 
duction is  restricted  to  a  portion  of  the  year,  so  that  the  brood  of  a 
particular  species  are  all  bom  within  a  limited  space  of  time— usually 
a  few  months  in  spring — which  is  separated  from  the  preceding  repro- 
ductive period  by  a  considerable  interval.  If  the  average  rate  of  growth 
of  successive  generations  were  similar,  then,  notwithstanding  the  variation 
in  growth  of  the  members  of  one  and  the  same  generation,  the  difficulty 
of  separating  the  various  series  from  one  another  would  not  be  great  But 
the  average  growth  in  length  is  slower  in  successive  generations,  and  this 
becomes  especially  marked  after  maturity  is  reached,  so  that  ihe  larger 
individuals  of  a  younger  series  are  longer  than  the  smaller  individuals  of 
the  next  older  series,  and  this  coalescence  or  overlapping  of  the  groups 
increases  with  age.  As  a  rule,  however,  the  young  fishes  under  one  year 
of  age  are  all,  or  almost  all,  smaller  than  the  fishes  of  the  previous  gene- 
ration, and  the  interval  between  the  two  series  is  the  greater  the  earlier 
the  period  after  the  spawning  season.  The  variation  in  growth  among  the 
individuals  of  one  series  depends  to  a  large  extent  upon  the  duration  of 
the  spawning  season,  but  it  is  also  influenced  by  the  relation  to  tempera- 
ture, e,g,f  plaice  and  gurnard. 

Ajiother  circumstance  that  tends  in  certain  cases  to  obscure  the 
division  between  the  series  is  the  different  rate  of  growth  of  the  sexes. 
Among  round  fishes  this  is  not  so  obvious,  beoiuse  the  sexes  are 
apparently  sub-equal  in  length  at  all  stages.  Thus,  of  957  cod,  of  all 
sizes,  examined,  the  length  of  the  female  to  the  male  at  100  was  95 ; 
of  1375  haddocks,  the  proportional  length  of  the  female  was  98 ;  and  of 
1318  whitings,  the  proportional  length  of  the  female  was  104  to  the 
male  at  100.  The  difference  is  thus  not  very  great ;  but  at  the  same 
time,  looking  to  the  difficulty  of  separating  the  groups  from  overlapping, 
better  results  would  be  obtained  by  treating  the  sexes  separately,  and 
this  might  be  done  at  the  spi^^ing  season  without  many  fi^es  requiring 
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to  be  opened.  Among  flat-fishes,  however,  when  they  have  reached 
the  adult  size,  it  is  necessary  to  deal  with  the  sexes  separately, 
because  the  males  then  begin  to  grow  much  less  rapidly  than  the 
females.  Fortunately  the  sexes  can,  aa  a  rule,  be  distinguished  by 
simple  methods.  At  about  the  spawning  time  the  ovary  can  be,  in 
most  cases,  readily  detected  without  the  fish  requiring  to  be  opened. 
At  other  times  its  presence  may  be  easily  revealed  by  the  use  of  trans- 
mitted light.  The  method  adopted  by  me  waa  to  have  the  fish  passed 
seriatim  in  front  of  the  acetylene  lamp  in  the  darkened  deck-house; 
those  obviously  females  or  males  were  placed  in  separate  baskets,  and 
doubtful  specimens  were  set  aside  and  opened.  With  some  species,  e,g., 
lemon  soles,  the  sexes  cannot  be  determined  in  this  way. 

COMPABATIVE  GrOWTH   OF   FlAT-FiSHES  AND   RoUND   FiSHES. 

One  of  the  points  brought  out  in  the  course  of  the  investigation  is 
the  great  difference  in  the  rate  of  growth  of  the  flat-fishes  and  the 
round  fishes,  the  latter  increasing  in  size  with  much  greater  rapidity 
than  the  former  from  the  earliest  stages  onwards.  The  haddock  and  the 
plaice,  and  the  whiting  and  the  common  dab,  may  be  taken  as  examples, 
since  the  spawning  periods  of  these  pairs  coincide  fairly  well.  At  the 
end  of  the  first  simimer  and  autumn,  when  the  first  year's  growth 
is  nearly  completed,  say  early  in  November,  the  average  length  of  the 
haddock  at  Aberdeen  is  about  172  or  173  mm.,  or  6|f  inches ;  some  of  the 
year's  fish  may  be  as  small  as  4 1  inches,  and  others  as  large  as  about 
8|  inches.  On  the  other  hand,  at  the  same  date  the  young  plaice 
average  about  65  mm.,  or  a  little  over  2^  inches.  Some  may  be  as 
small  as  about  l\^  inches,  and  others  as  large  as  about  3|  inches. 
These  measurements  show  a  marked  difference,  but  they  do  not  exhibit 
the  contrast  in  growth  so  well  as  when  the  mass  or  weight  is  compared. 
The  normal  weight  of  the  average-sized  haddock  stated  is  a  little  under 
li  oimces  (about  40*5  grammes),  while  the  weight  of  the  average-sized 
pudce  after  the  first  summer's  growth  is  only  about  ^  of  an  ounce,  or 
2'5  grammes.  The  young  haddock  thus  increases  its  weight  on  the 
average  sixteen  times  faster  than  the  yoimg  plaice.  Moreover,  some  of 
the  yoimg  plaice  weigh  only  0*8  gramme,  and  the  heaviest  is  about  8 
grammes,  or  a  little  over  a  quarter  of  an  ounce;  while  the  smallest 
haddock  weighs  about  half-an-ounce,  and  the  largest  nearly  2|  ounces 
(76  grammes). 

These  particulars  are  derived  from  the  weighing  of  a  large  number  of 
specimens  of  all  sizes,  and  the  construction  of  ciuree.* 

After  the  second  siunmer's  growth,  when  the  fish  are  nineteen  or 
twenty  months  old,  the  average  size  of  the  haddock  is  about  276  mm.,  or 
lOf  inches,  while  some  may  be  as  small  as  about  8|  inches  or  as  large 
as  12f  inches.  At  the  same  period  plaice  of  corresponding  age  average 
about  145  mm.,  or  5|  inches,  some  being  about  4  inches  and  others  as 
large  as  about  6|.  Here  again  the  contrast  in  weight  is  striking.   After 

*  The  weights  of  different  specimens  of  the  same  length  vary  considerably,  especially 
the  large  ones.  The  ahaciisce  in  the  diagrams  represent  length,  and  the  ordinates  weight, 
and  the  smoothed  curve  enables  the  average  weight  of  a  fish  whose  length  is  known  to  be 
readily  ascertained.  The  curves  vary  for  different  species  :  amonjg  the  flat-fishes  dealt 
with,  for  example,  the  heaviest  in  proportion  to  length  is  the  plaice^  then  the  common 
dab,  and,  at  a  considerable  distance,  the  long  rough  dab ;  the  witch  is  still  lighter. 
Among  the  round  fishes  the  heaviest  in  proportion  to  length  is  the  ood,  then  the  haddock, 
and  then  the  whiting ;  the  plaice  is  heavier  than  the  cod,  whose  curve  corresponds 
rather  to  the  common  dab.  The  curves  do  not  everywhere  a^p'ee  with  the  rule  that  in 
similarly-diaped  bodies  the  masses  vary  as  the  cubes  of  the  dimensions  ;  the  propwtions 
appear  to  change  somewhat  with  growth.  The  number  of  haddocks  includea  in  the 
part  of  the  curve  above  dealt  with  was  258,  and  the^iumber  of  plaice  272. 
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the  end  of  the  second  summer  the  average  weight  of  the  haddock  is 
about  6|  ounces  (188  grammes),  while  the  average  weight  of  the  plaice 
of  corresponding  age  is  only  a  little  over  one  ounce  (30*5  grammes). 
The  sm^est  haddocks  weigh  about  3^  ounces,  and  the  largest  about  10  j 
ounces ;  the  smallest  plaice  weigh  a  little  over  a  quarter  of  an  ounce 
(9*5  grammes),  and  the  largest  about  1|  ounces  (50  gnumnes). 

After  the  third  summer's  growth  the  average  length  of  the  haddock 
is  about  360  mm.,  or  14i  inches,  and  its  weight  about  14f  ounces  (415 
grammes),  while  the  plaice  of  corresponding  age  has  a  length  of  about 
217  mm.,  or  8  j  inches,  and  weighs  scarcely  3^  ounces  (97  grammes). 
The  smallest  haddocks  weigh  about  10^  oimces,  and  the  smallest  plaice 
scarcely  1|  ounces. 

The  dif^rence  between  the  whiting  and  the  common  dab  is  not  so 
pronounced,  but  is  still  very  considerable.  The  average  length  of  the 
whiting  at  the  end  of  the  first  summer  is  about  125  mm.,  or  4^  inches, 
and  its  weight  14  grammes,  or  half-an-oimce.  The  average  length  of 
the  common  dab  is  about  60  mm.,  or  2|  inches,  and  its  weight  is  1*7 
grammes,  not  ^^  of  an  ounce.  Some  of  the  yoimg  whitings  measiu^e 
2|  inches  and  others  aa  much  as  61  inches,  and  the  variation  in  weight 
may  be  from  y*^  of  an  ounce  (3  grammes)  to  1-^^  ounce  (31  grammes). 
The  variations  in  the  dabs  may  range  from  28  mm.  (1^  inches)  and  0*2 
grammes,  to  about  3^  inches  and  5*4  grammes,  or  scarcely  a  fifth  of 
an  ounce. 

After  the  second  summer's  growth  the  average  length  of  the  whiting 
is  about  8|  inches,  and  its  weight  about  2|  ounces,  or  77  grammes.  At 
the  same  date  the  dab  of  corresponding  age  measures  about  54  inches, 
and  weighs  under  three-quarters  of  an  ounce  (19  grammes).  The  range 
in  the  whitings  may  be  from  about  7  to  11  inches,  and  from  under  1| 
oimces  to  about  6  oimces  (168  grammes).  The  range  among  the  dabs 
of  corresponding  age  runs  from  about  3|  to  6^  inches,  and  from  a 
quarter  of  an  ounce  to  nearly  1|  ounces. 

These  observations  in  regard  to  the  comparative  rate  of  growth  of  the 
plaice  and  haddock,  and  the  common  dab  and  whiting,  hold  also  in  regard 
to  other  species.  The  slow  growth  of  the  flat-fishes  is  especially  marked 
in  the  first  year,  and  is  no  doubt  then  in  part  directly  accounted  for  by 
the  transformation  which  they  undergo;  and  it  is  throughout  life 
clearly  correlated  with  their  change  in  structure  and  conformation. 
Compared  with  what  it  is  in  the  round  fishes,  the  whole  of  the  digestive 
system  of  the  flat-fishes  is  small  relatively  to  the  mass  of  the  body,  and 
the  amount  of  nutriment  available  for  growth  is  correspondingly  less. 
They  have  been  described  as  flattened  cod-fishes,  and  it  would  be  equally 
applicable  to  say  they  were  dwarfed  cod-fishes. 

The  Influence  op  Temperature  upon  Growth. 

The  growth  of  fishes  is  closely  related  to  the  temperature  of  the  water 
in  which  they  live,  the  maximum  increment  taking  place  when  the 
water  is  warm  and  the  minimum  when  it  is  cold ;  and  the  greatest 
variations  occur  where  the  range  of  temperature  is  greatest.  The 
influence  of  the  temperature  of  the  water  on  growtli  is  no  doubt  twofold, 
directly  affecting  it  by  accelerating  or  retarding  metabolism,  and 
indirectly  by  increasing  or  diminishing  the  abundance  of  the  lower 
•  organisms  .which  form  a  large  part  of  the  food  of  fishes.  The  direct 
effect  is  probably  much  the  more  important  of  the  two.  The  informa- 
tion available  as  to  the  temperature  of  the  bottom  water  in  the  deeper 
parts  of  the  North  Sea  throughout  the  year  is  imperfect ;  but  it  is 
evident  from   the ,  scattered  observations  which  have  been  made  by 
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yarious  expeditions  and  from  a  consideration  of  Dr.  Hugh  Robert  Mill's 
investigations  in  the  Clyde  sea  area,  and  Dr.  Hjort's  in  the  deep  water 
on  the  Norwegian  coast,  that  the  range  is  much  less,  and  the  maximum 
and  minimum  retarded,  in  comparison  with  the  shallower  water  near 
the  shore ;  but  it  is  not  clear  what  relation  the  mean  temperature  for 
the  year  in  one  region  bears  to  that  in  the  other.  .  The  most  favourable 
conditions  for  growth,  so  far  as  concerns  temperature,  are  to  be  found 
in  the  shallower  inshore  waters  in  simimer,  and  in  the  deeper  water 
ofishore  in  winter,  and  it  is  probable  that  this  in  part  explains  the 
movements  of  fishes  at  these  seasons— as,  for  example,  the  whitings  in 
Aberdeen  Bay,  referred  to  later. 

The  greatest  range  in  the  temperature  takes  place  in  the  shallow 
water  on  the  beaches,  where  it  may  fall  to  32^  F.  or  below  it  in  winter, 
and  rise  to  about  70°  F.  in  summer,  and  since  the  young  plaice  inhabit 
this  region  it  is  of  interest  to  note  the  relation  that  exists  between  the 
changes  in  the  temperature  of  the  water  and  the  rate  of  growth  of  the 
fish.  On  page  343  will  be  found  a  diagram  showing  the  rate  of  growth 
of  the  plaice  in  the  Solway  in  relation  to  the  temperature  of  inshore 
water  in  the  different  months  of  the  year,  from  which  it  appears  that 
the  greatest  growth  takes  place  at  the  time  the  greatest  rise  occurs  in 
the  temperature,  viz.  in  May  and  June.  After  the  temperature 
reaches  its  maximum,  growth  begins  to  be  retarded ;  although  the 
temperature  in  September  and  October  is  higher  than  it  is  in  May, 
growth  is  much  less  rapid  ;  while  in  winter,  growth  is  quite  arrested. 
Other  examples  may  be  found  in  connection  with  the  whiting  and 
haddock.  In  the  Firth  of  Forth,  for  instance,  where  the  range  between 
the  summer  maximum  and  the  winter  minimum  is  considerable,  the 
growth  of  the  whiting  in  simimer  is  rapid,  while  in  winter  it  is  greatly 
retarded  (PI.  XXI.).  Off  Aberdeen,  where  the  seasonal  range  in  tempera- 
ture is  not  so  great,  the  curve  of  growth  is  correspondingly  flatter, 
while  in  the  deep  water  off  the  Shetlands,  where  the  range  is  still  less, 
the  rate  of  growth  is  much  more  uriiform  throughout  the  year 
(PL  XX,-XXI.).  Further  illustrations  of  the  close  connection  between 
the  temperature  of  the  water  and  the  rapidity  of  growth  of  fishes  will 
be  found  in  the  following  pages. 

It  is  evident,  however,  that  temperature  alone  does  not  explain  the 
difference  in  the  rate  of  growth  of  one  and  the  same  species  in  different 
localities.  The  plaice,  for  example,  grows  quicker  on  the  east  coast  of 
Scotland  than  it  does  on  the  west,  and  the  same  is  true  of  the  common 
dab,  and  yet  the  temperature  in  the  former  region  is  not  so  high.  In 
this  respect  the  long  rough  dab  furnishes  a  marked  example.  In  the 
Clyde  its  growth  is  slower  than  in  the  deep  water  off  the  Shetlands,  and 
much  slower  than  off  Aberdeen  or  in  the  Firth  of  Forth.  There  is 
obviously  some  other  cause,  or  causes,  which  bring  about  the  differences 
in  rate  of  growth  referred  to,  apart  from  temperature,  or  salinity,  as  the 
above  instances  show,  for  the  salinity  of  the  water  is  lower  in  the  Firth 
of  Forth  than  it  is  off  the  Shetlands.  The  observations  made  by  Mr. 
J.  T.  Cunningham  some  years  ago  on  the  variation  in  the  size  of  plaice, 
especially  at  maturity,  from  different  parts  of  the  North  Sea  are  of 
interest  in  this  connection,  ♦  He  found  that  those  taken  off  the  Dutch 
coast  were  smaller  than  those  from  the  English  coast,  or  north  of  the 
Frisian  Islands,  and  resembled  rather  those  obtained  on  the  south  coast 
of  England ;  and  he  says,  '*  It  would  appear  that  the  Channel  condi-* 
tions  extend  northwards  along  the  Dutch  coast,  while  the  size  of  the 
mature  plaice,  which  is  characteristic  of  more  northern  grounds,  extends 

•  Joum,  Mar.  Biol.  Amsoc.,  IV,  104.  » 
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southwards  to  some  distance  along  the  English  coafit/'  It  is  noteworthy 
that  the  parts  of  the  North  Sea  in  which  the  larger  varieties  of  plaice 
are  obtained,  whether  on  the  western  or  the  eastern  side,  are  included 
within  the  limits  of  the  North  Sea  current,  ba  shown  by  my  obserya- 
tions,  ♦  while  the  parts  where  the  smaller  varieties  are  obtained  are 
included  in  the  water  which  goes  northwards  from  the  English  Channel, 
as  shown  by  Garstang.t  The  plaice  on  the  west  coai>t  of  Scotland,  as 
at  Plymouth,  belong  to  the  smaller  kind. 


THE  PLAICE  {Plewnmedea  pUUessa,  L.). 

The  rate  of  growth  of  the  plaice  has  been  investigated  by  several 
naturalists.  Mr.  J.  T.  Cunningham  in  1891  made  a  comparison 
between  the  sizes  of  a  number  of  plaice  from  3'5  to  31*5  centimetres, 
and  caught  at  various  times  between  June  1889  and  September  1891, 
and  he  provisionally  deduced  their  age.  The  total  number  of 
specimens  waa,  however,  small — only  seventy-four — and  relying  on 
certain  experiments  in  rearing  flounders  in  tanks,  which  in  some  cases 
showed  a  very  rapid  growth,  this  naturalist  overestimated  the  rapidity 
of  che  growth  of  the  plaice  under  natural  conditions.  He  was  of 
opinion  that  this  species  could  not  reach  a  size  of  twelve  inches 
(30*5  cm.)  in  less  than  two  years,  and  that  it  did  not  begin  to  breed 
until  it  was  two  years  old,  and  over  eight  inches  in  length,  on  the  south 
coast  of  England,  where  the  species  is  relatively  smfdler  than  in  the 
North  Sea.t 

Some  years  later  Mr.  Cunningham  carried  on  investigations  on  plaice 
from  various  parts  of  the  North  Sea,  chiefly  with  reference  to  the 
average  size  when  first  mature,  and  expressed  a  similar  view,  stating 
that  specimens  averaging  about  thirteen  inches  in  December  were 
scarcely  two  years  old,  and  that  those  taken  off  the  German  and 
Danish  coast  in  spring  and  summer,  and  ranging  from  seven  to  ten 
inches  in  length,  were  one  year  old.§ 

In  1893  I  published  a  paper  on  the  migrations  and  rate  of  growth  of 
certain  fishes,  the  data  being  derived  from  experiments  in  marking 
fish,  which  were  measured  and  returned  to  the  sea,  and  were  re- 
measured  when  captured.ll  The  increase  in  size  was,  as  a  rule,  very 
small,  owing  to  the  irritation  caused  by  the  attachment  of  the  label  to 
the  fish ;  but  in  some  cases  a  considerable  increase  was  found  to  have 
taken  place.  In  view  of  the  fact  that  one  plaice,  notwithstanding  the 
irritation  of  the  label,  increased  in  length  from  lOf  inches  to  13| 
inches  during  the  353  days  it  was  living  in  the  sea — an  increase  of 
nearly  three  inches — and  that  some  others  increased  by  over  two 
inches  in  periods  somewhat  longer,  although  a  scar  had  been  caused  by 
the  ligature,  I  concluded  that  '*  a  plaice  of  ten  or  eleven  inches  in 
length,  living  in  the  sea  under  natural  conditions,  grows  at  least  three 
or  four  inches  longer  in  the  course  of  a  year." 

In  the  same  year  Dr.  C.  G.  J.  Petersen  published  a  paper  dealing 
with  the  plaice,  among  other  things  with  its  growth,  and  he  came  to 
the  conclusion  that  this  fish  generally  required  three  years  to  become 
ripe,  but  might  do  so  in  its  second  year ;  that  the  size  at  which  it  first 
became  ripe  was  subject  to  considerable  individual  variation,  and  that 

•FiftetHth  Annual  R^pwrt,  Pari  iii.,  834  (1897). 
t  Jaum,  Mar,  Bid,  Astoc, 

I  Journal  Marine  BioL  Astoc,,  ii.,  99, 1891. 
§  Ibid,,  iT.,  186, 1896. 

II  EUvenih  Ann,  Rqp.  Fishenf  Board  for  Scot/and,  Part  Hi,  p.  192  (1898). 
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the  approximate  average  size  at  that  period  differed  in  different  seas.* 
Ten  inches  was  assigned  as  the  average  size  at  maturity  in  the  Baltic. 
Petersen  had  earlier  published  another  paper  in  which  he  briefly  dealt 
with  the  subject,  and  which  is  of  interest  inasmuch  as  in  this  paper  he 
first  made  use  of  the  method  employed  in  the  present  investigation, 
by  the  assortment  of  the  flsh  into  groups.t 

In  1898  Mr.  H.  Dannevig  made  an  investigation  at  Dunbar  on 
the  rate  of  growth  of  this  species,  the  fish  being  obtained  at  three 
localities,  or  depths,  up  to  five  fathoms.  The  number  of  specimens  of 
the  first,  and  occasionally  of  the  second  series,  was  considerable,  and 
the  conclusion  reached  was  that  the  average  growth  of  the  plaice  during 
the  first  year  was  about  77  mm.,  during  the  second  year  79  mm.,  and 
during  the  third  year  about  76*4  mm.  He  concluded  that  the  average 
growth  is  a  little  greater  in  the  second  than  in  the  third  year ;  that 
the  average  length  of  plaice  was  77*2  mm.  when  one  year  old,  156*7  mm. 
when  two,  and  233  mm.  when  three  years  old,  and  that  the  plaice  was 
ordinarily  not  mature  till  its  fourth  year.J 

The  investigations  referred  to  were  made  on  collections  in  which  the 
sexes  were  not  separately  distinguished,  but  this  circumstance  does  not 
materially  affect  the  results  until  the  fish  are  about  three  years  of  age, 
since  the  males  and  females  in  this  species  grow  with  almost  equal 
rapidity  during  adolescence.  After  that  period,  however,  it  is 
necessary  to  distinguish  the  sexes,  since  the  males  grow  much  more 
slowly  than  the  females. 

I  shall  now  endeavour  to  trace  the  growth  of  the  plaice  as 
indicated  by  the  observations  made  by  myself.  The  investigations  were 
for  the  most  part  carried  on  on  board  trawlei*s  fishing  in  Aberdeen  Bay 
and  the  Moray  Firth,  a  small-meshed  net  being  placed  ai*ound  the 
cod-end  of  the  otter  trawl,  as  previously  described,  and  considerable 
numbers  of  fish  were  sometimes  measured.  These  observations 
were  supplemented  by  others  with  a  shrimp  trawl  in  the  Solway 
Firth  used  in  shallow  water  from  a  few  feet  at  high  tide  to  five 
fathoms,  while  collections  of  the  very  smallest  plaice  were  made  by 
means  of  a  push-net  on  the  beaches.  The  collections  of  these  small 
fish  were  considerable  and  consecutive,  and  it  will  be  desirable  to 
begin  with  them  first,  and  to  trace  the  growth  of  the  plaice  during  its 
first  year,  from  the  time  the  eggs  are  spawned. 

On  the  East  Coast  of  Scotland  the  spawning  period  extends,  as  a 
rule,  from  the  end  of  January  until  the  beginning  of  May,  the 
maximum,  according  to  the  proportion  of  spawning  fishes,  being  in 
March.  This  agrees  with  the  limits  of  the  spawning  of  the  plaice  in 
confinement  in  the  ponds  at  Dunbar  and  the  Bay  of  Nigg,  the  first 
fertilised  eggs  being  collected  from  the  water  towards  the  middle  or 
end  of  January  or  the  beginning  of  February,  most  being  obtained  in 
March  and  the  last  in  the  beginning  of  May.  But  variation  may  take 
place  to  some  extent,  influenced  apparently  chiefly  by  changes  in 
temperature.  The  floating  eggs  of  the  plaice,  moreover  (which  are 
easily  identified),  were  obtain^  in  the  Firth  of  Forth  and  neighbour- 
hood from  early  in  February  until  the  end  of  May — in  one  year  one 
was  got  in  the  tow-net  on  4th  June — and  they  were  found  in  Loch 
Fyne  from  the  end  of  February  until  the  beginning  of  June,  most 
being  obtained  in  April  and  towsu^s  the  end  of  March.§ 

*  Report  of  the  Danish  Biological  Station  to  the  Home  Department,  ir.,  pp.  6,  22,  38 
(1898). 

+  Beretning  til  Indenrigiminuterieifra  den  datuhe  Biologitke  Station.    Copenhageni  1892. 

t  SevnUtentk  Ann.  Rep.  Fuh4ry  Board  for  ScoOand,  Part  i«.,  p.  282  (IS^S). 

%  Masterman,  Fifteenth  Ann.  Rep.  Fuhenf  Board  for  Scotland,  Part  iii.,  p.  229  (1897) ; 
Williamson,  ihid..  Seventeenth,  iii.,  97  (1899). 
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On  the  East  Coast  of  Scotland  the  period  of  normal  maximum 
spawning  may  be  placed  about  the  middle  of  March.  At  this  time 
the  mean  temperature  of  the  surface  water  is  a  little  over  40^  F.,  and 
the  bottom  water  is  almost  the  same,  but  a  very  little  colder,  in 
depths  of  twenty  to  thirty  fathoms,  where  the  fishes  spawn.  In 
April  the  mean  temperature  of  the  surface  water  is  about  43°  F., 
while  the  bottom  water  is  about  1*5®  colder  in  the  depth  stated, 
approximating  to  the  surface  temperature  in  shallow  water.*  The 
eggs  of  the  plaice  take  about  eighteen  days  to  hatch  at  a  temperature 
of  about  42 ?8,  and  twelve  days  at  a  temperature  of  50*^  F.,t  so  that 
the  period  when  the  young  plaice  normally  issue  in  greatest  numbers 
from  the  egg  may  be  placed  at  about  the  beginning  of  the  second 
week  in  April. 

The  larval  plaice  on  hatching  is  about  7  mm.  in  length,  and  it  is 
established  that  during  the  period  of  transformation  its  growth  in 
length  is  very  slow.  Holt  found  specimens  in  the  transformation 
stage  measuring  10  to  13  mm. ;  Petersen  states  that  the  average  size  at 
the  end  of  the  post-larval  period  is  10  to  11  mm.;  Ehrenbaum 
describes  specimens  13  to  17  mm.  long,  in  which  the  left  eye  was  not 
over  the  edge,  and  the  smallest  plaice  he  found  on  the  bottom 
measured  13  mm.  In  the  push-net  collections  referred  to,  specimens 
of  12,  13,  and  14  mm.  were  taken  in  June  and  July.  In  rearing 
experiments  Dannevig  found  that  young  plaice  in  which  the  left  eye 
had  passed  over  to  the  right  side  measured  about  13*7  mm.,  and  that 
when  somewhat  younger  and  measuring  about  12*4  mm.,  and  while  the 
eye  was  still  on  the  edge,  they  remained  permanently  on  the  bottom ;  and 
he  states  that  the  time  taken  from  hatching  (May-June)  to  the  com- 
plete transformation  varied  from  37  to  48  days.  Dr.  Kyle,  who  has 
made  a  careful  comparative  study  of  the  differential  characters  of 
port-larval  flat-fishes,  comes  to  the  conclusion  that  in  the  plaice  trans- 
formation is  completed  when  the  fish  are  between  thirteen  and  sixteen 
millimetres  in  length. :t 

From  the  various  data  it  will  be  seen  that  the  young  plaice  starts 
life  on  the  beach  when  about  12  or  13  mm.  (|  inch),  and  that  the 
greater  number  settle  there  about  the  middle  of  May.  Others  arrive 
earlier  and  later,  derived  respectively  from  eggs  spawned  towards  the 
beginning  or  the  close  of  the  spawning  season;  but  it  would  be 
wrong  to  assume — aa  is  sometimes  done  in  explanation  of  the  con- 
siderable range  of  sizes  found  in  fish  of  the  same  series — that  the 
duration  of  the  spawning  season  and  of  the  period  of  transformation 
and  settlement  on  the  bottom  is  of  equal  extent.  Eggs  spawned  at  the 
beginning  of  February  must  pass  their  development,  and  the  larv» 
their  pelagic  life,  in  water  of  about  40°  F.,  while  those  spawned  at 
the  beginning  of  May  pass  the  same  stages  in  water  6°  or  8°  higher, 
and  from  the  data  given  above  it  is  probable  that,  while  the  spawning 
season  lasts  for  about  four  months,  the  period  of  transformation  and 
settlement  lasts  only  about  three  months — namely,  from  the  beginning 
of  April  to  the  end  of  June  or  early  part  of  July,  the  bulk  of  the 
young  plaice,  as  stated,  settling  about  the  middle  of  May. 

From  the  time  of  hatching  until  the  end  of  post-larval  life  growth 
in  length  is  slow  compared  with  what  it  is  after  transformation  is 

*  Pulton,  ibid.,  218 ;  compare  Dickson,  Quart.  Joum.  Roy.  MdeorologicaJ  Sor..  xxv., 
No.  112(1899). 

t  Dannevw,  ihid.y  Thirteenth,  149. 

X  Holt,  ScterUijic  Trans.  Rot/.  Dublin  Sor.,  iv.,  v.  (1891,  1898):  Petersen,  op.  cit.,  126  ; 
Ehrenbaum,  Eier  nnd  Larven  von  Fischen  der  Deuttchen  Bucht  (1896)  ;  Dannevig,  Fifteenth 
Ann.  Rep,  Fiihen/  Board  for  Scotland,  175  ;  Kyle,  Sixteenth  ibid.,  225  (1898). 
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compleliBd  and  life  on  the  bottom  is  begun,  and  this  is  due  not  merely 
to  the  difference  in  temperature  at  the  two  periods,  but  to  the  fact 
that  t^e  metamorphosis  involves  growth  in  breadth.  In  the  five  or 
six  weeks  after  hatching  the  plaice  increases  in  length  by  only 
about  five  or  six  mm.  But  after  they  have  begun  their  life  on  the 
bottom  their  growth  is  very  rapid. 

The  first  collections  of  the  brood  of  the  year  from  the  bottom  were 
made  in  June,  both  with  the  push-net  in  Loch  Fyne  and  the  shrimp 
net  in  the  Solway ;  no  haul  was  made  in  May.  The  smallest  plaice 
found  in  April  with  the  push-net  on  the  beach  measured  54  mm.,  and 
with  the  shrimp  net  45  mm. ;  and  they  belonged  to  the  brood  of  the 
preceding  year.  At  the  end  of  June  specimens  were  taken  with  the 
push-net  measuring  from  12  to  58  mm. ;  in  the  first  week  of  July  the 
same  range  was  observed,  while  towards  the  end  of  the  month  the 
range  was  from  18  to  72  mm. ;  at  the  very  end  of  August  the  smallest 
taken  was  34  mm.,  and  the  largest  87  mm. ;  and  in  November  specimens 
of  33,  34,  and  41  mm.  were  procured. 

The  shrimp-net  collections,  as  stated,  were  made  in  the  Solway 
Firth,  in  water  from  a  few  feet  to  five  fathoms  in  depth,  in  1889  and 
1890.  The  plaice  caught  always  belonged  to  two  series,  and  sometimes 
odd  specimens  of  a  third  series  were  present.  The  first  series  of 
youngest  fish  was  usually  well  represented ;  the  second  series,  however, 
as  an  examination  of  the  curves  shows,  was  usually  imperfectly 
represented  owing  to  the  comparative  absence  of  the  larger  individuals, 
which  live  in  deeper  water  than  the  smaller  fishes. 

The  particulars  of  the  various  hauls  are  given  in  the  following 
Table:— 


Date. 

No. 

Smallest. 

Largest. 

Range. 

Average  Size. 

Computed. 

Amended. 

1899. 
let  August . 
14th      „ 
nth  Sept.    . 
27th    „ 
10th  Oct.      . 
26th    „ 
27th  Nov.     . 
28th  Dec.     . 

1900. 
14th  March  . 
80th  April    . 

9 

25 
72 
819 
489 
309 
159 
115 

85 
146 

Mm. 
48 
42 
45 
39 
43 
42 
43 
45 

43 

45 

Mm. 
59 
63 
67 
76 
76 
76 
73 
76 

76 
81 

Mm. 
16 
21 
22 
37 
33 
84 
30 
81 

33 
36 

Mm. 
63-4 
53-6 
56-7 
55-3 
55-7 
69-9 
68-6 
57-4 

56-6 
60-9 

Ins. 

2i 

ft 

2i 

2.V 

21 
2A 

H 
H 

2i 

Mm. 

44-0 
48-6 
63-0 
64-0 
54-0 
62-6 
640 

56-6 
62-0 

Ins. 

IJ 

IH 

2J 

24 

2i 

2A 

2* 

2A 
2A 

29th  June    . 
80th  July     . 
80th  August. 
28th  Sept.    . 
Slst  Got.      . 
27th  Nov.     . 

180 
33 
152 
400 
118 
181 

29 
41 
45 
42 
43 
43 

57 
74 
79 
83 
81 
82 

28 
33 
34 
41 
38 
39 

40-6 
54-0 
58*3 
61-2 
61-0 
61-1 

u 

21 

2A 

2i 

2| 

21 

86-5 
460 
52-0 
66-6 
56-6 
67-0 

1| 

IH 
2A 

H 
21 
21 
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The  first  series  is,  as  a  rule,  quite  sharply  separated  from  the 
second  series,  especially  in  summer  (PI.  XI Va.),  the  coalescence  or  over- 
lapping exhibited  by  older  groups  being  absent. 

The  averages  shown  in  the  above  Table  cannot,  however,  be 
regarded  as  accurate,  especially  in  the  months  immediately  following 
the  spawning  season,  because  great  numbers  of  the  young  plaice  are 
then  too  small  to  be  captured  with  the  net,  and  the  average  indicates 
not  the  mean  size  of  the  series  at  the  time,  but  the  mean  siz^  of  those 
taken  by  the  net,  i.e,  of  the  larger  individuals.  It  will  be  observed 
that,  with  the  exception  of  June,  the  minimum  size  of  those  taken  in 
all  the  months  i-anges  from  only  39  to  45  mm.  We  know,  however, 
that  much  smaller  plaice  inhabit  the  beaches  than  these.  Dr.  Kyle, 
in  the  paper  previously  referred  to,*  shows  that  post-larval  plaice  may  be 
taken  in  considerable  numbers  in  June  and  even  in  July,  August,  and 
September ;  in  the  latter  months,  however,  they  must  be  relatively  few. 
In  the  push-net  collections  above  referred  to  plaice  from  12  mm.  were 
obtained  at  the  end  of  June  and  beginning  of  July,  while  at  the  end 
of  the  month  the  minimum  size  was  18  mm. ;  at  the  end  of  August  the 
smallest  was  34  mm.,  but  since  specimens  this  size  and  33  mm.  were 
taken  in  November,  the  minimum  size  is  probably  less  at  this  time. 
In  order  to  reduce  the  computed  averages  to  a  better  standard,  I  have 
taken  the  ascertained  maximum  size  of  the  series  as  one  limit,  and 
have  assumed  as  the  minimum  sizes  in  the  various  months  the 
following,  viz. : —  June,  14  mm. ;  30th  July,  18  mm. ;  30th  August, 
25  mm. ;  28th  September,  30  mm. ;  October,  November,  and  December, 
32  mm. ;  March  35  mm. ;  and  April,  40  mm. 

The  series  of  the  year,  derived  from  eggs  spawned  in  spi-ing,  was  first 
collected  in  June,  no  haul  being  made  in  May  in  the  shallow  water. 
On  the  29th  June  the  range  of  the  180  specimens  was  from  29  to  57  mm., 
the  apparent  average  size  being  40*6  mm.,  or  1^  inches.  An  examina- 
tion of  the  curve,  however  (PI.  XI  Ya.),  shows,  as  stated,  that  the  smaller 
fishes  must  have  escaped  in  numbers  from  the  net,  and  that  the  mean 
size  at  this  period  is  about  35  or  36  mm.,  and  the  range  from  12  or  14  to 
57  mm.  A  month  later,  on  30th  July,  the  mean  size  was  54*0  mm., 
showing  an  apparent  growth  of  13*4  mm.  in  the  month ;  on  30th  August, 
when  the  curve  indicated  that  the  series  was  more  nearly  uniformly 
represented,  the  average  size  was  58*3  mm.,  a  total  increase  of  17*7  mm. 
in  the  two  months.  From  this  period  until  the  end  of  November 
growth  in  these  small  plaice  was  practically  in  abeyance.  The  averages 
for  this  series  in  the  various  hauls  in  the  previous  year — 1899 — were 
somewhat  lower,  and  are  not  so  uniform,  but  the  series  wajs  pretty  uni- 
formly represented  in  each  haul,  as  shown  by  the  curves.  It  will  be 
observed  that  plaice  as  small  as  43  and  45  mm.  were  actually  taken 
in  the  shrimp  net  in  March  and  April,  when  they  must  be  very 
nearly  a  year  old. 

These  averages  may  be  examined  more  closely.  The  size  of  the 
plaice  newly  settled  on  the  bottom,  about  the  middle  of  May,  was,  we 
have  seen,  about  12  or  13  mm.,  and  the  average  size  on  29th  June 
was  (as  corrected)  35  or  36  mm.  The  young  plaice  have  thus  increased 
in  length  in  the  interval  of  forty  or  forty-five  days  by  about  22  mm., 
that  is  to  say  by  very  nearly  threefold.  This  appears  to  be  the  period 
of  relatively  most  rapid  growth  during  its  life,  and  it  coincides  with 
the  period,  as  we  shall  immediately  see,  when  the  rise  of  temperature 
of  the  shallow  water  on  the  beaches  is  greatest.  At  the  end  of  July, 
thirty-five  days  later,  the  average  increase  amounted  to  13*4  mm.,  the 
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mean  size  being  then  54  mm.  During  August  growth  is  slower,  the 
apparent  increase  in  length  in  the  31  days  to  the  end  of  that  month 
being  only  4' 3  mm.  In  September  the  diminution  in  growth  is  more 
marked,  the  apparent  increase  in  the  29  days  amounting  to  only  2*2  mm. 
In  the  next  thirty-three  days  to  the  end  of  October  the  increment  was 
only  O'l  mm.  The  averages  for  the  preceding  yea^*  from  Ist  August 
to  28th  December  show  the  same  diminution  of  growth  in  autumn, 
although  not  with  quite  the  same  regularity,  the  average  size  of  the 
young  plaice  being  somewhat  less  in  that  year,  probably  owing  to  a 
lower  temperature  in  the  summer,  or  a  later  spawning.  But  if  the  two 
series  of  hauls  in  August,  Se])tember,  and  October  1899  be  combined, 
and  the  mean  taken  for  the  average  and  the  period,  the  apparent 
increments  of  growth  are  as  follows: — In  the  44  days  from  7th  August 
to  19th  September  2*5  mm.,  in  the  30  days  from  19th  September  to 
18th  October  1*8  mm.,  and  in  the  40  days  to  27th  November  0*8  mm. 
At  the  end  of  December,  it  will  be  observed,  the  average  size  was 
1*2  mm.  less  than  in  November,  and  that  at  the  middle  of  March  it 
was  less  than  in  December  by  0*8  mm.,  and  than  in  November  by 
2  mm. 

These  facts,  I  think,  prove  that  the  growth  of  this  series  of  young 
plaice,  living  on  the  beaches,  is  quite  arrested  in  winter.  It  is  possible, 
indeed,  that  the  fish  actually  diminish  in  length  as  the  averages  in- 
dicate, for  in  certain  experiments  I  made  some  years  ago  by  keeping 
plaice  from  thirteen  to  eighteen  inches  long  in  tanks,  in  which  the  tem- 
perature of  the  water  followed  that  of  the  air,  it  was  found  they 
usually  diminished  somewhat  in  length  and  always  in  weight  in  winter, 
from  October  until  March.*  Moreover,  the  period  indicated — from 
November  to  February  is  characterised  by  the  most  rapid  fall  in  the 
temperature  of  shallow  water. 

The  close  relation  of  the  temperature  of  the  water  to  the  growth  of 
the  young  plaice  is  well  brought  out  by  detailed  comparison,  and  this 
connection,  it  is  interesting  to  observe,  extends  to  the  spawning  period 
as  well.  It  so  happens  that  the  period  in  which  the  greatest  number 
of  plaice  eggs  are  spawned  coincides  with  the  time  when  the  temperature 
of  the  sea  at  some  distance  from  the  land,  where  the  spawning  takes 
place  has  just  begun  to  risa  This  in  indicated  in  the  accompanying 
diagram  (fig.  4),  which  also  shows  the  relation  between  the  mean 
temperature  of  the  shallow  water  in  the  various  succeeding  months, 
and  the  average  growth  of  the  young  plaice.  The  temperature  of  the 
bottom  water,  in  which  the  spawning  plaice  live,  reaches  its  lowest 
point  in  the  year  about  the  b^Bfinning  of  the  second  week  in  March, 
after  which  it  begins  to  rise.  Very  soon  after  this  the  spawning 
attains  its  maximum,  so  that  the  development  of  the  great  bulk  of  the 
embryonic  fishes  within  the  egg  takes  place  in  a  slowly  rising  temperature, 
and  the  transformation  of  the  post-larval  stages  in  a  temperature  some- 
what higher,  and  rising  more  rapidly.  When  the  settlement  of  the 
swarms  of  small  transformed  plaice  on  the  bottom  is  at  its  maximum 
the  temperature  is  rising  most  rapidly,  and  the  greatest  increase  in 
growth  coincides  with  the  greatest  increase  in  temperature.  It  is  note- 
worthy that  growth  is  less  rapid  when  the  temperature  is  more  uniform, 
although  higher,  in  July,  August,  and  September;  that  it  slackens 
most  when  the  temperature  begins  to  fall,  which  is  usually  towards  the 
middle  or  end  of  August,  and  becomes  arrested  at  the  period  when  the 
fall  is  greatest. 

The  temperatures  I  have  been  dealing  with  are  the  mean  temperatures 
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for  the  month,*  but  there  is  considerable  variation  in  different  years, 
especially  in  the  temperature  in  shallow  water,  and  during  each  month, 
according  to  whether  there  is  prolonged  frost  or  low  air  temperature  in 
January,  February,  and  March,  or  prolonged  high  or  low  air  tempera- 
tures in  summer.  The  minimiun  temperature  on  the  beach,  while 
usually  occurring  in  the  early  part  of  February,  may  not  occur  until 
the  end  of  February,  or  even  the  middle  of  March,  and  a  corresponding 
variation  takes  place  with  the  maximum  towards  the  end  of  July  or 
begmning  of  August. 

These  facts  throw  light  not  merely  on  the  normal  growth  of  the 
young  plaice,  but  on  the  variation  in  growth  in  different  years,  since 
the  habitat  selected  by  this  species  at  this  stage  of  its  life,  viz.  the 
margin  of  the  sea,  is  the  one  most  exposed  to  variation  in  temperature 
caused  by  change  in  the  temperature  of  the  air.t  They,  moreover, 
explain  the  retardation  or  acceleration  of  the  spawm'ng  season  in  different 
years.  After  a  hard  winter  the  temperature  of  the  water  in  twenty  or 
thirty  fathoms  is  lower  than  after  a  mild  winter,  and  spawning  is  later  or 
earlier  accordingly.  This  may,  perhaps,  be  partly  due  to  the  slower  or 
quicker  development  of  the  reproductive  elements  under  the  direct 
influence  of  temperature,  but  that  it  is  also  due  to  voluntary  inhibition 
of  spawning  is  shown  by  what  takes  place  in  the  tanks  at  the  hatchery. 
When  plaice  actually  spawning  are  transferred  f  I'om  the  sea  to  the  tanks 
the  spawning  process  is  inhibited  for  days  or  weeks  from  fright,  and  the 
fish  may  ultimately  become  egg-bound  and  die  with  the  ovaries 
enormously  distended;  and  when  the  temperature  in  the  tanks  falls 
suddenly  from  the  onset  of  frost  or  snow,  spawning  which  has  begun 
with  quite  healthy  fishes  may  be  quite  arrested  until  the  temperatui-e 
begins  to  rise,  as  occurred  last  year.j: 


*  They  are  as  follows 

:— 

Jan. 

Feb. 

Mar. 

April 

May. 

June. 

July.  Aug. 

1 
Sept.|  Oct.  i  Nov. 

Dec. 

Shallow  water. 

89-2 

39-2 

40-1 

43-6 

47-8 

52-9 

55-8    56-3 

54-1 

60-8  j  46-6 

42-6 

Surface. 
20-30  fms. 

Bottom. 

41-6 
42-2 

41-2 
41-3 

39-9 
40-0 

42-2 
41-8 

46-6 
44-6 

- 

~    1    " 
1 

-  !  - 
1 

Mean 

41-9 

41-2 

89-9 

42-6 

46-5 

- 

~    1    "    t    " 
1 

i  " 

t  The  selection  of  this  habitat  is  clearly  of  advantage  to  the  species  in  summer,  since 
it  is  the  regfion  of  maximum  warmth,  but  it  is  curious  that  the  beach  should  still  be 
frequented  in  winter  when  it  is  the  coldest  region ;  for  although  the  larger  individuals 
and  some  of  the  others  appear  to  withdraw  to  slightly  deeper  water,  they  may  still  be 
procured  on  the  beach  in  considerable  numbers.  There  is  probab)y  a  greater  advantage 
to  the  species  by  the  comparative  immunity  from  enemies  which  the  situation  confers, 
since  few  piscivorous  fishes  venture  into  shallow  water  unless  in  exceptional  circum- 
stances, in  the  experiments  on  board  trawlers,  I  have  found  that  after  a  gale,  when  the 
shallow  water  near  the  coast  is  rendered  less  transparent  by  mud  or  sand  in  suspension, 
cod  and  codling  may  be  found  there  in  great  numbers,  proving  chiefly  upon  herrings 
or  young  whitings,  which  drop  from  their  mouths  as  they  are  brought  to  deck  ;  while  at 
the  same  time  most  other  fishes,  as  haddocks,  plaice,  and  dabs,  may  be  almost  absent. 

X  On  24th  January  the  temperature  of  the  water  in  the  pond  was  5*7**  C,  and  60,000 
eggs  were  collected.  From  this  time  it  gradually  sank  to  3*7''  on  26th  January,  and  the 
number  of  eggs  collected  fell  daily  to  30,000  on  that  date.  From  26th  January  the 
temperature  declined  daily  to  1*6**  on  the  80th,  after  which  it  rose  slightly  to  3*6°  on  4th 
February,  and  during  this  period  of  eight  da^s  no  eggs  could  be  found  in  the  pond. 
After  reaching  4*6°  on  9th  February  it  fell  again  to  1*4°  on  14th  February,  and  spawning 
was  again  inhibited  for  three  or  four  days.  The  temperature  in  the  pond  rose  to  6'(r 
and  7*0°  in  the  middle  of  March,  and  on  an  average  more  than  1,000,000  em  were  col- 
lected daily  at  this  time ;  it  again  declined  to  between  3°  and  4°^  and  2°  and  3^  from  24th 
March  to  lat  April,  but  at  this  period,  although  the  daily  quantity  of  eggs  diminished  to 
740,000,  spawning  as  a  whole  was  not  interrupted.  The  temperature  rose  again  rapidly 
to  6*^,  and  the  number  of  eggs  collected  daily  increased  to  between  one  and  two  millions. 
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Thus  the  spawning  period  is  normally  related  to  the  peiiod  most 
advantageous  for  the  settlement  of  the  young  metamorphosed  plaice  on 
the  beaches,  both  varying  together  according  to  the  temperature.  In 
this  respect  the  reproduction  of  the  plaice  is  comparable  to  other  cases, 
as,  for  example,  the  nesting  of  birds.  The  seasonal  temperatures  also, 
it  may  be  said,  are  related  to  the  selection  of  the  spawning  ground,  the 
position  of  which  is  not,  as  some  imagine,  a  matter  of  indifference;  so 
that  the  plaice,  although  its  progeny  settle  on  the  margin  of  the  sea, 
spawns  in  spring  (in  cold  water)  some  distance  from  the  shore,  while 
the  flounder,  whose  young  have  a  similar  habitat,  may  spawn  quite  close 
to  the  shore  in  summer  (when  the  water  is  warm),  and  its  eggs  hatch 
in  a  few  days.  In  both  cases  the  loss  of  eggs  by  stranding  on  the  beach 
is  reduced  to  a  minimum,  while  the  advantageous  habitat  is  obtained. 

The  average  growth  of  the  plaice  in  the  Sol  way  Firth,  then,  in  its 
fii-st  siunmer — from  the  time  development  begins  about  the  middle  of 
March  to  the  arrest  of  growth  about  the  end  of  October— may  be  said 
to  be,  on  the  average,  about  60  millimetres,  or  2^  inches.  The  largest 
individuals  may  measure  25  mm.  more,  or  a  little  over  3|  inches,  while 
specimens  as  small  as  33  mm.,  or  l-f^  of  inch,  may  be  procured  as  late 
as  November.  The  series  is  then  not  absolutely,  but  almost  quite, 
separated  from  the  series  of  the  preceding  year. 

In  the  spring  of  the  next  year,  as  we  have  seen,  the  young  plaice 
are  about  the  same  length,  and  the  average  size  of  one  of  these 
plaice  one  year  old,  computing  fi*om  the  beginning  of  embryonic 
life^  or  the  beginning  of  larval  life,  is  about  what  is  above  stated.  With 
the  rising  temperature  of  April  growth  recommences,  so  that  at  the 
end  of  the  month  the  average  length  is  6  or  7  mm.  greater.  In  May 
growth  is  no  doubt  acceleiuted,  and  in  June  especially  growth  is  i-apid, 
so  that  at  the  end  of  that  month  the  average  size  is  about  90  mm.,  or 
3j|  inches,  showing  an  increase  of  30  mm. 

These  plaice  are  in  their  second  year,  but  the  collections  made 
of  this  second  series  are  not  complete,  and  I  think  I  may  say,  from  an 
examination  of  their  Tables,  that  the  same  remark  applies  to  the  collec- 
tions made  by  others.   The  particulars  are  given  in  the  following  Table : — 


[Table. 
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Date. 

No. 

Smallest 

Largest; 

Range. 

ATerage  Size. 

Compute  i. 

Amended. 

1899. 

Mm. 

Mm. 

Mm. 

Mm. 

Mm. 

Inches. 

1st  August. 

38 

70 

117 

47 

89-5 

(93-5) 

- 

14th       „ 

164 

72 

139 

67 

94-4 

105-5 

4^^ 

11th  Sept.    . 

242 

73 

139 

66 

96-4 

106-0 

4,^ 

27th    „ 

296 

78 

143 

65 

94-8 

110-5 

4i 

10th  Oct.     . 

248 

77 

144 

67 

93-2 

110-5 

4i 

26th    „ 

613 

78 

145 

67 

96-3 

111-5 

4i 

27th  Nov.    . 

435 

79 

142 

63 

100-6 

110-5 

4| 

28th  Dec.    . 

355 

77 

142 

65 

109-7 

109-5 

4A 

1900. 

14th  March . 

96 

80 

142 

62 

100-9 

111-0 

41 

30th  April   . 

116 

82 

145 

63 

104-4 

113-5 

44 

29th  June    . 

266 

65 

113 

48 

89-2 

89-0 

^ 

30th  July     . 

107 

79 

130 

51 

.107-7 

105-0 

44 

30th  August. 

134 

82 

136 

64 

107-1 

109-0 

4A 

28th  Sept.    . 

90 

85 

141 

56 

107-3 

1130 

4^ 

31st  Oct.      . 

36 

86 

146 

60 

115-3 

116-0 

4A 

27th  Not.    . 

19 

86 

132 

46 

104-6 

- 

- 

I  have  already  said  the  larger  individuals  are  not  duly  represented  in  the 
shrimp-net  hauls  from  shallow  water  and  this  series  was  almost  always 
absent  from  the  hauls  made  on  board  trawlers.  But  in  one  case,  when 
it  was  present  in  numbers,  the  same  defect  as  in  the  Solway  hauls  was 
apparent.  An  examination  of  the  curves  of  the  shrimp-net  hauls 
shows,  however,  that  the  averages  for  the  end  of  July  and  for  the  end  of 
October  indicate  approximately  the  real  increase.  The  distance  between 
the  ordinates  placed  over  the  middle  of  the  base  of  the  first  and  second 
groups  in  ten  cases  where  the  limits  of  the  groups  are  pretty  clearly 
defined  varies  from  about  5*8  to  7*2  cm.,  the  mean  being  6*6  cm.  This 
closely  corresponds  with  the  average  length  of  the  plaice  in  April,  when 
one  year  old,  as  shown  above,  and  represents  with  approximate  accuracy 
the  increase  in  length  that  takes  place  between  the  first  and  second  series 
in  a  year. 

In  the  last  columns  of  the  above  Table  I  have  given  an  amended  mean 
size  derived  from  the  median  ordinate  between  the  limits  of  the  series. 
The  upper  or  maximum  limit  is  not  in  all  cases  quite  clear  from  the 
occasional  presence  of  fish  belonging  to  the  third  series,  but  the  averages 
given,  if  they  err  at  all,  err  on  the  side  of  being  rather  large  than 
rather  small 

The  particulars  both  for  the  first  and  for  the  second  series  show  that 
the  plaice  in  the  Solway  grows  more  slowly  than  on  the  East  Coast — 
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it  might  be  called  a  smaller  race.  The  same  is  true  of  the  common 
dab. 

The  presence  of  the  first  series  of  small  plaice  on  the  beaches  in 
summer,  and  scarcely  ever  present  in  my  hauls  made  on  board  trawlers, 
was  also  shown  by  the  use  of  the  push-net  in  a  foot  or  two  of  water  at 
low  tide.  The  collections  in  this  case  were  made  for  the  most  part  in 
Loch  Fyne,  but  it  is  unnecessary  to  detail  here  the  averages,  since  they 
varied  considerably,  and  were  usually  too  low  for  the  particular 
season,  owing,  as  the  curves  show,  to  the  proportion  of  the  smaller  fishes 
being  unduly  large.  At  the  end  of  December  a  fairly  good  curve 
iacluded  sixty-three  smaU  plaice  from  46  to  87  mm.,  the  average  size 
being  64*9  mm.  The  next  series  was  represented  by  a  few  from  94  to 
116  mm.,  and  a  third  series  by  three,  measuring  176,  194,  and  202  mm. 

I  now  turn  to  the  investigations  on  the  East  Coast  made  on  board 
trawlers.  In  them,  as  already  mentioned,  the  first  series  was  entirely 
absent,  and  the  second  series  only  occasionally  represented,  and  then 
almost  always  by  only  a  few  specimens.  This  was  due  to  the  circum- 
stances that  the  plaice  of  difierent  series  have  a  special  distribution  and 
that  the  fishing  was  conducted  within  a  certain  range  of  depth. 
The  successive  groups  or  generations  of  plaice  exhibit  a  more  or  less 
perfect  rotation  or  succession  from  the  margin  of  the  beach  out  into 
moderately  deep  water,  so  that  a  given  generation  or  series,  speaking 
broadly,  inhabits  a  particular  zone  or  range  of  depth — with  a  certain 
amount  of  overlapping.  This  relationship  to  depth,  or  segregation  of 
series,  (is,  however,  more  or  less  disturbed  in  stormy  weather,  by 
seasonal  (temperature)  change,  and  in  the  case  of  the  adults  by  the 
migratory  movements  associated  with  spawning.  In  winter  I  have 
observed  that  plaice  that  normally  inhabit  several  fathoms  may  be 
found,  notwithstanding  the  diminished  temperature,  sometimes  irregu- 
larly in  shallow  water,  and  are  even  caught  in  the  push-net  on  the 
beach  ;  this  wandering  may  be  due  to  storms  or  to  the  search  for  food 
at  a  season  when  food  is  scarce. 

The  steam  trawlers  cannot  work  very  dose  to  the  shore,  and  hence, 
the  normal  distribution  of  the  series  being  such  as  I  have  described,  the 
smaller  fishes  were  rarely  taken.  Another  imperfection  may  be 
alluded  to — viz.,  that  in  the  hauls  of  the  trawlers  the  older  series, 
inhabiting  usually  deeper  water,  were  also,  as  a  rule,  imperfectly 
represented.  The  trawlers  worked  for  profit,  and  only  incidentally  for 
scientific  purposes,  and  they  fished  in  the  places  and  depths  at  which  the 
best  catches  of  plaice  for  the  market  could  be  obtained,  %,e,  most  medium  • 
sized  fish.  It  thus  happens  that  in  most  of  my  hauls  only  one  or  two 
series  or  generations  of  plaice  were  well  represented,  those,  namely,  living 
within  the  depths  at  which  the  net  was  worked,  and  it  was  often  a 
matter  of  much  difficulty  to  ascertain  the  true  features  of  the  measure- 
ments. In  one  case,  for  example,  a  series  might  contain  an  undue 
proportion  of  large  fish  belonging  to  it,  and  the  average  size  of  the 
group  would  consequently  be  high,  while  the  same  series,  at  a  later  date, 
might  contain  a  large  proportion  of  small  individuals  and  the  average 
size  would  be  lower,  showing  an  apparent  diminution  instead  of  increase 
of  growth.  Difficulties  of  this  kind  were  common,  but  when  the  limits 
of  the  groups  were  ascertained  with  some  certainty,  comparison  of  the 
medium  ordinates  of  each  gave  a  clue  to  the  real  growth. 

The  hauls  were  made  in  Aberdeen  Bay  and  the  Moray  Firth,  and  in 
several  cases,  from  the  circumstances  referred  to,  the  measurements  of  the 
plaice  did  not  give  satisfactory  results.  The  sexes,  moreover,  were  not 
at  first  separately  distinguished.  The  particulars  of  various  of  these 
hauls  are  given  in  the  appended  Tables,  and  some  of  the  features 
may  be  here  described. 
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On  3l8t  October  and  Ist  November  1900,  two  hauls  in  Aberdeen  Bay, 
in  from  eight  to  fifteen  fathoms,  yielded  432  plaice,  the  smallest  of  which 
was  165  mm.,  or  6||  inches,  and  the  largest  593  mm^  or  about  22f  inches. 
The  sexes  were  not  separately  measured.  The  curve  shows  they  form 
five  or  six  annual  groups,  the  first  and  last  of  which  were  not  well 
represented ;  while  the  younger  series  inhabiting  the  beaches  and 
shallows  were  of  course  absent.  The  first  group  of  forty-six  ranged  from 
165  to  247  mm.,  and  had  an  average  of  226*5  mm.  (8|-f  inches).  This 
is  greater  than  the  true  mean  size  owing  to  the  paucity  of  the  smaller 
and  medium  members  of  this  series;  it  ought  to  lie  between  20  and  21  cm. 
The  second  group  was  composed  of  302  plaice,  forming  thus  the  bulk  of 
the  catch,  the  smallest  measuring  250  mm.  (9|^  inches)  and  the  largest 
369  mm.  (141  inches),  while  the  mean  size  was  309*7  mm.,  or  12j\  inches. 
The  third  group  comprised  71  plaice  from  370  mm.  to  438  mm.,  the 
average  size  being  397*4  mm.,  or  15f^  inches.  The  curve  shows  that 
this  average  is  too  low  (the  maximum  ordinate  being  at  38  cm.),  t.e.  the 
larger  fishes  were  not  present  in  due  abundance.  A  fourth  group 
contained  eleven  fishes  from  447  to  495  mm.,  with  a  mean  size  of  471*2 
mm.,  or  18|  inches.  There  were  other  two,  one  measuring  555  mm. 
and  the  other  593  mm.,  each  of  which  probably  represented  an  older 
group. 

On  30th  May  1901,  in  8  to  15  fathoms  of  water,  214  plaice  were 
obtained  belonging  to  five  groups,  unequally  represented,  the  measure- 
ments furnishing  somewhat  irregular  curves. 

The  first  series  contained  three  females  and  two  males,  the  former 
measuring  from  127  to  194  mm.,  with  an  average  of  166*3  mm.,  the 
latter  182  and  198  mm.,  with  an  average  of  190  mm.  The  second  group 
comprised  31  females,  from  212  to  299  mm.,  with  a  mean  size  of  260*4 
mm.  nO|  inches),  and  34  males,  from  201  to  300  mm.,  with  an  average 
size  ot  263-3  mm.,  the  mean  size  of  the  group  being  261*4  nmi.  The 
third  series  contained  seventy-two  females  from  304  to  408  mm.,  with 
a  mean  size  of  351*8  mm.  (13|^  inches),  and  fifty-two  males  ranging  from 
304  to  376  mm.,  the  average  being  341*3  mm.  (13^  inches).  A  fourth 
series  was  represented  by  two  females,  454  and  472  mm.,  with  an 
average  of  463,  and  fourteen  males  from  379  to  409  mm.,  with  a  mean 
size  of  390*4  mm.  (15|  inches).  There  were  other  four  females 
measuring  from  521  to  584  mm.,  and  averaging  552*0  mm.,  or  20|| 
inches. 

On  6th  and  7th  June  the  plaice  in  several  hauls  with  the  ordinary 
otter  trawl  in  eight  to  twenty  fathoms  were  measured.  A  first  series, 
not  well  represented,  comprised  twenty-eight  fish  ranging  from  123  to 
196  nmi.,  and  having  an  average  size  of  176*2  nmi.  The  second  series 
contained  247  females,  ranging  from  203  to  307  mm.,  the  average  size 
being  262*1  nmi.,  or  10^  inches,  and  276  males  from  201  to  302  mm.,  with 
a  mean  size  of  252*5  mm.,  or  9^  inches.  The  average  size  of  this  group, 
according  to  the  curve  for  the  sexes  mixed,  was  256*1  mm.,  or  lO^V 
inches.  The  next  series  contained  469  females  from  308  to  413  mm.,  with 
a  mean  size  of  357*9  mm.,  or  14^  inches,  and  333  males  from  303  to  385 
mm.,  with  an  average  length  of  346*6  mm.,  or  13|  inches.  The  mean 
size  of  the  plaice  included  in  the  curve  with  the  sexes  mixed  (850  fishes) 
was  355*3  mm.,  or  14  inches.  There  was  a  fourth  series  of  84  females, 
ranging  from  414  to  491  mm.,  and  having  an  average  length  of  445*4 
mm.,  or  17|{  inches,  and  forty-three  males  measuring  from  386  to  455 
mm.,  the  average  being  400*9  mm.,  or  15^  inches.  The  mean  size  of 
the  eighty-seven  mixed  fishes  included  in  this  curve  was  441*1  mm.,  or 
174  inches. 

On  13th  June  a  haul  in  nine  to  twelve  and  a  half  fathoms  yidded  161 
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plaice,  of  which  six,  measuring  from  173  to  207  mm.,  had  an  average  size 
of  193*3  mm.  The  second  series  was  composed  of  46  fishes  from  229  to 
301  mm.,  with  an  average  size  of  273*2  mm.,  or  lOf  inches.  The  third 
series  of  103  plaice  ranged  from  303  to  407  mm.,  and  had  an  average 
size  of  352*6  mm.,  or  13^  inches.  There  were  six  larger  fishes,  from  423 
to  461  mm.,  which  had  an  average  size  of  439*8  mm.,  or  17^  inches. 

On  31st  July  a  haul  inll|tol2|  fathoms  yielded  representatives  of 
three  series.  The  first  comprised  three  females,  ranging  from  260  to 
299  mm.,  with  a  mean  size  of  275*7  mm.,  and  ten  males,  from  262  mm. 
to  298  mm.,  with  an  average  size  of  284*8  mm.,  the  mean  size  of  the 
group  of  thirteen  being  282*7  mm.,  or  11^  inches.  The  next  series 
contained  12  females  measuring  from  322  to  416  mm.,  the  average  size 
being  367*2  mm.,  or  14|-  inches,  and  twenty- two  males  from  306  to 
394  mm.,  and  with  an  average  size  of  344*2  mm.  (13^  inches),  the  mean 
size  of  the  group  being  352*4  mm.,  or  13i  inches.  There  was  also  one 
female  measuring  450  mm. 

A  haul  on  4th  September,  in  ten  fathoms,  yielded  two  series,  the 
first  comprising  twelve  fishes,  measuring  from  255  to  317  mm.,  and 
with  an  average  size  of  292*2  mm.,  or  llj|  inches,  and  the  second  con- 
taining twenty-eight,  ranging  from  327  to  4H  mm.,  with  an  average 
of  359*4  mm.,  or  14  -^  inches. 

On  18th  October  several  series  were  represented,  although  very 
unequally,  in  a  haul  in  sixteen  fathoms.  The  first  series  comprised 
one  male  of  88  and  one  female  of  84  mm.  The  second  series  was 
made  up  of  thirty-three  males,  measuring  from  156  to  247  mm.,  and 
having  an  average  size  of  199*3  mm.,  or  7^  inches,  and  24  females 
between  165  and  242  mm.,  with  a  mean  length  of  201*1  mm.,  the 
average  size  of  the  group  being  200  mm.  The  third  series  comprised 
thirty-three  males,  with  an  average  size  of  316*9  mm.,  and  a  range 
from  268  to  359  mm.,  and  forty  females  from  267  to  356  mm.,  and  a 
mean  length  of  320*2  mm.,  the  average  size  of  the  group  being 
318*7  mm.    The  other  series  were  too  imperfect  to  deal  with. 

Very  good  hauls  were  got  on  6th  November,  a  considerable  number 
of  the  smaller  plaice  being  taken,  and  as  the  males  and  females  were 
separately  measured,  good  curves  were  obtained  (PI.  XIV.).  The 
smaller  fish  were  taken  in  the  fine-meshed  net  around  the  cod-end  of 
the  otter  trawl,  which  was  dragged  for  thirty-five  minutes  in  about 
six  or  seven  fathoms ;  the  larger  plaice  were  procured  in  a  drag  of  the 
otter-trawl  in  from  seven  to  thirteen  fathoms  at  the  same  place,  the 
haul  lasting  four  hours  and  twenty  minutes.  With  the  exception  of  six, 
all  the  plaice  belonging  to  the  first  and  second  series  were  taken  in  the 
small  net,  and  as  that  haul  lasted  only  -^^  of  the  time  occupied  in  the 
other  haul,  the  number  of  fish  representing  the  second  series  ought  to 
be  multiplied  accordingly  in  order  to  give  due  proportion  to  the 
curves. 

The  number  of  plaice  taken  in  the  two  hauls  was  1898.  The  first 
series  was  represented  by  one  fish  at  84  mm.  The  second  series 
comprised  184  plaice,  of  which  seventy -six  were  females  ranging 
from  92  to  162  mm.,  with  an  average  size  of  118*9  mm.,  or  4^  inches ; 
and  108  males,  from  91  to  160  mm.,  of  an  average  size  of  117*9  mm., 
or  4f  inches. 

The  third  series  was  made  up  of  288  females,  from  164  to  262  mm., 
with  an  average  size  of  218*7  mm.,  or  8|  inches,  and  331  males  ranging 
from  166  to  257  mm.,  and  having  a  mean  size  of  214*5  mm.,  or  8^ 
inches.  The  average  size  of  the  group  as  determined  by  the  curve  for 
the  sexes  combined,  comprising  619  fishes,  was  216*5  mm.  or,  8| 
inches. 
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The  fourth  series  contained  336  females  and  310  males,  the  former 
ranging  from  263  to  361  mm.,  with  a  mean  size  of  316'2  mm.,  or  12^^ 
inches,  and  the  latter  from  259  to  357  mm.,  with  a  mean  size  of 
314*9  mm.,  or  12|  inches.  The  average  for  the  curve-group  of  mixed 
sexes  (640  fishes)  was  315*3  mm.,  or  12|  inches. 

The  fifth  series  comprised  220  females,  from  363  to  442  mm., 
with  an  average  size  of  400*3  mm.,  or  15|  inches,  and  150  males, 
ranging  from  358  to  405  mm.,  and  having  a  mean  length  of 
375*9  mm.,  or  14^|  inches.  The  mean  size  for  the  curve-group 
comprising  392  fishes  of  both  sexes  w^  391*6  mm.,  or  15^g^  inches. 

The  sixth  series  contained  forty-six  females,  from  444  to  479  mm., 
the  average  size  being  459*7  mm.,  or  18^  inches,  and  eighteen  males, 
from  411  to  446  mm.,  and  an  average  length  of  425*0  mm.,  or  16J 
inches.  The  mean  for  this  part  of  the  curve,  comprising  48  fishes, 
was  459*4  mm.,  or  18^  inches. 

There  were  thirteen  females  and  one  male  larger,  of  which  eleven 
females,  from  490  to  540  mm.,  and  a  mean  size  of  507*4  mm.  (19|^ 
inches),  and  the  male,  measuring  460  mm.,  appear  to  form  one  group. 
The  remaining  two  females  were  572  and  587  mm.  respectively,  with  an 
average  of  579*5  mm.,  or  22-{^  inches,  and  they  seem  to  represent 
another  older  group. 

The  plaice  taken  in  several  hauls  in  various  parts  of  the  Moray 
Firth  were  also  measured,  but  in  several  cases  the  curves  based  upon 
them  were  so  irregular  that  that  they  had  to  be  discarded,  and  the 
sexes  were  usually  not  determined. 

In  a  haul  in  the  Dornoch  Firth  on  11th  October  1900,  in  from 
eight  to  twelve  fathoms,  the  measurements  of  334  plaice  were 
grouped  as  follows : — 

The  youngest  series,  comprising  eighty  fishes,  ranged  from  143  to 
196  mm.,  and  had  an  average  size  of  170*6  mm.  The  second  series, 
of  165  fishes,  varied  from  200  to  278  mm.,  with  an  average  length  of 
240*1  mm.  The  third,  comprising  thirty-six  fishes,  had  a  mean  size  of 
314*2  mm.,  and  a  range  from  287  to  350  mm.  The  fourth,  containing 
forty-one  fishes  from  360  to  420  mm.,  had  a  mean  length  of 
383*4  mm.  There  were  twelve  larger  plaice,  of  which  seven  varied 
from  433  to  494  mm.,  and  had  an  average  size  of  458*4  mm.  The 
other  five,  measuring  544,  578,  578,  660,  and  679  mm.,  belonged 
probably  to  three  groups. 

On  5th  and  7th  November  the  plaice  got  in  a  haul  in  the  same 
locality  were  measured.  The  first  series  was  composed  of  seven  plaice 
from  76  to  88  mm.,  and  with  an  average  size  of  82*7  mm.  The  second 
series,  comprising  126  plaice  from  132  to  201  mm.,  had  an  average 
size  of  171*4  mm.,  or  6f  inches.  The  third  series  included  266, 
measuring  from  204  to  282  mm.,  and  with  a  mean  size  of  249*1  mm., 
or  9j-|  inches.  The  fourth  series,  containing  211  plaice  from  283 
to  349  mm.,  had  an  average  size  of  313*9  mm.,  or  12f  inches;  a 
fifth  series,  comprising  121  fishes  from  350  to  403  mm.,  had  an 
average  of  373*5  mm.,  or  14}^  inches. 

Another  series  of  thirty-six,  from  405  to  452  mm.,  appeared  to  form 
a  eroup  with  an  average  of  421*6  mm.  There  were  other  thirteen 
plaice,  measuring  from  470  to  675  mm.,  difficult  to  group,  but 
obviously  forming  several  series.  Their  measurements  were  470,  472, 
and  493  mm. ;  527  and  529  mm. ;  560  and  562  mm. ;  587,  600,  and 
609  mm.  ;  632  and  633  mm.,  and  675  mm.  If  considered  series  as 
grouped — and  it  will  be  observed  they  often  occur  in  pairs — ^there 
would  be  other  six  series  with  averages  of  478*3,  528,  561,  598*7, 
632*5,  and  675  mm. 
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On  11th  November  1901,  a  haul,  also  in  Dornoch  Firth  in  8-10 
fathoms,  yielded  240  plaice  which  grouped  themselves  as  follows : — A 
first  series  comprised  fifteen  females  and  eighteen  males ;  the  former 
ranged  from  165  to  203  mm.,  and  had  an  average  of  182*9  mm.,  while 
the  males,  from  138  to  195  mm.,  had  a  mean  size  of  176*8  mm.,  the 
average  for  the  group  being  179*6  mm.,  or  7-;^  inches. 

The  second  series  was  made  up  of  sixty-two  females,  from  209  to 
290  mm.,  with  an  average  size  of  254*1  mm.,  and  eighty-one  males 
from  209  to  292  mm.,  and  having  an  average  of  246*4  mm.  The 
mean  length  of  the  group  with  the  sexes  combined  was  249*8  mm.,  or 
9|^  inches. 

The  third  series  comprised  twenty-two  females  from  294  to  369  mm., 
with  an  average  of  323*6  mm.,  and  seventeen  males  from  297  to 
364  mm.,  and  with  a  mean  size  of  324*7  mm.,  the  average  for  the 
group  being  324*1  mm.,  or  12^  inches. 

A  fourth  group  contained  four  females  with  an  average  of  407  mm., 
and  twelve  males  with  an  average  of  385*2  mm.,  the  mean  for  the 
group  being  390*9  mm.,  or  15|  inches.  Other  eight  females  from  443 
to  495  mm.  appeared  to  form  the  fifth  series  with  an  average  size  of 
469*6  nmi.,  or  18|{  inches.     Another  female  measured  662  mm. 

Another  haul  with  the  ordinary  otter  trawl  in  the  same  place  on 
the  same  day  yielded  a  number  of  plaice  of  which  365  females  were 
measured,  the])  measurements  grouping  themselves  into  five  series 
corresponding  very  well  to  those  first  described,  the  respective 
averages  being  186*2,  249*1,  321*2,  390*4,  and  460*2  mm. 

A  haul  ofiT  Lossiemouth  on  3rd  November  1900  yielded  a  number  of 
plaice  among  which  four  groups,  comprising  450  fish,  seemed  fairly 
well  defined.  The  first  had  an  average  size  of  188*3  mm.,  and  a  range 
from  152  to  223  mm.;  the  second  an  average  of  275*7  mm.,  and  a 
range  of  228  to  310  mm. ;  the  third  an  average  of  358*2  mm.,  and  a 
range  of  313  to  401  mm. ;  the  fourth  ranged  from  402  to  464  mm., 
with  an  average  of  422*4  mm.  There  were  also  a  number  of  large 
plaice,  all,  or  almost  all,  females,  not  easy  to  allocate. 

In  considering  the  measurements  above  detailed  it  will  be  found  that 
the  apparent  mean  annual  increment  of  growth  from  one  series  to 
another  varies  considerably,  due,  as  indicated,  to  the  true  average  not 
being  represented  owing  to  the  imperfection  of  the  groups.  The  difier- 
ences  between  the  average  or  mean  size  deduced  for  each  successive 
annual  series,  or  the  apparent  increment  of  growth  in  a  year  from  one 
series  to  the  other,  are  shown  as  follows  for  Aberdeen  Bay,  the  series 
being  numbered  according  to  their  probable  age. 


Depth 

in 

Fathoms. 

I.  to  II. 

II.  to  III. 

III.  to  IV. 

IV.  to  V. 

V.  to  VI. 

30th  May  1901      . 

8-12 

- 

85*6 

85-9 

- 

- 

6th,  7th  June  1901 

8-20 

- 

79-9 

99-2 

85-8 

- 

13th  June  1901     . 

11-124 

79-9 

89-4 

87-2 

- 

3l8tJuly     „ 

114-12i    j         - 

- 

[69-7] 

- 

- 

Ith  Sept.     „ 

10       1 

- 

[67-2] 

- 

- 

18th  Oct.     „ 

16 

- 

- 

[118-6] 

- 

- 

8l8t  Oct.  1900      . 

8-16 

- 

83-2 

87-7 

73-8 

[88-8J 

6th  Nov.  1901      . 

6-18 

- 

98-4 

98-8 

76-3 

- 

Mean  . 

- 

- 

85-4 

89-6 

80*8 

- 
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Excluding  the  figures  for  6th  November  and  18th  October,  the 
increments  show  a  fair  uniformity,  and  indicate  an  apparent  increase 
from  the  second  to  the  third  annual  series  of  84*8  mm.,  or  3§  inches, 
from  the  third  to  the  fourth  of  83*2  mm.,  and  from  the  fourth  to  the 
fifth  year  of  82' 3  mm.  It  would,  however,  be  erroneous  to  assume  that 
these  amounts  represent  quite  accurately  tiie  real  increase  in  length  of 
the  plaice  in  a  year,  beoeiuse  first,  as  stated,  an  examination  of  the 
curves  shows  that  the  groups  are  unequally  represented,  and  second, 
the  haul  of  6th  November,  comprising  1898  fishes,  the  sexes  of  which 
were  distinguished  and  carefully  measured  separately,  gives  by  far  the 
most  regular  curves  (PI.  XIV). 

The  unequal  representation  of  the  various  groups  in  the  other  hauls 
is  well  shown  by  the  curves.  As  a  rule,  only  one  group  was  present  in 
approximately  due  proportion,  the  groups  of  younger  fisnes  being 
represented  principally  by  the  larger  individuals  of  the  group,  while  the 
larger  individuals  of  the  older  groups  were  for  the  most  part  absent. 
The  consequence  of  this  is  that  the  maximum  ordinate  of  the  curves  of 
the  smaller  group  and  of  the  larger  group  does  not  stand  over  the  centre 
of  the  base  of  the  group  (whose  limits  have  been  previously  determined), 
but  is  approximated  to  the  maximum  ordinate  of  the  central  group, 
which  is  duly  represented  by  both  small  and  lai^e  individuals;  and  of 
course  the  arithmetical  average  derived  by  computation  from  the 
measurements  deviates  in  like  manner.  The  distance  between  the 
maximum  ordinate  of  the  perfect  group  and  the  ordinate  standing  over 
the  middle  of  the  base  of  the  imperfect  groups  measures  nine  or  ten 
centimetres,  as  in  the  case  of  6th  November. 

This  unequal  representation  of  the  groups  is,  as  stated,  brought 
about  by  the  depth  of  water  in  which  the  hauls  happened  to  be  m^e, 
and  it  will  be  seen  from  the  depths  given  in  the  Table  above  that  the 
haul  in  which  the  shallowest  water  was  entered  was  that  of  6th 
November.  In  most  of  the  hauls,  as  a  rule,  only  one  group  was  well 
represented,  and  it  was  usually  the  fourth;  but  in  the  hauls  on  6th  or 
7bh  June  the  third  group  was  also  present  in  nearly  due  proportion,  and 
in  this  case  the  apparent  annual  increment  approximates  closely  to  that 
indicated  in  the  haul  of  6th  November.  The  haul  of  18th  October, 
which  gives  anomalous  increments,  comprised  only  142  fishes,  from 
sixteen  fathoms,  and  the  curve  is  very  irregular. 

It  appears,  therefore,  that  the  yearly  increment  of  growth  of  the 
plaice  in  Aberdeen  Bay  is  most  accurately  shown  in  the  haul  of  6th 
November  for  the  various  groups,  and  for  Groups  III.,  IV.,  and  V. 
the  measurements  may  be  taken  as  indicating  pretty  nearly  the  real 
growth  in  a  year  from  one  to  the  other.  But  a  careful  examination  of 
the  curves  makes  it  evident  that  the  first  group  ^11.)  and  the  later 
groups  are  not  properly  represented.  The  fish,  as  already  stated,  were 
obtained  in  two  hauls,  one  with  the  fine-meshed  net,  chiefly  in  six 
and  seven  fathoms,  and  one  with  the  ordinary  otter-trawl  in  sweeps  from 
eight  to  thirteen  fathoms,  the  first  haul  lastingfor  thirty-five  minutes,  and 
the  second  for  four  hours  and  twenty  minutes.  Series  II.,  except  six  fish, 
were  entirely  the  product  of  the  first  haul,  while  the  remaining  series 
were  entirely  the  product  of  the  second  haul.  On  the  time  basis  the  fish 
in  the  first  haul  diould  be  multiplied  by  a  little  over  seven,  and  this  would 
to  some  degree  extend  the  range  of  the  group  (and  the  base  of  the  curv^), 
but  it  ought  not  materially  to  alter  the  maximum  ordinate  or  arith- 
metical mean.  It  will  be  observed  from  the  one-centimetre  curve 
that  the  interval  between  the  base  of  the  columns  representing 
the  second  and  third  series  is  considerable.  This  would  to  some  extent 
be  improved  by  the  multiplication  of  the  first  series  as  described,  but 
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it  would  stUl  exist.  The  measurements  of  the  fish  in  the  hollow,  from 
120  to  190  mm.,  have  been  plotted  out  in  5-mm.  and  2-mm.  groups,  with 
and  without  the  multiplication  by  seven  of  the  first  series,  and  the  fact 
is  brought  out  that  the  plaice  between  137^and  175  mm.  are  imperfectly 
represented  in  the  hauls,  and  are  no  doubt  those  which  were  on  the 
bottom  between  seven  and  nine  fathoms,  an  interval  in  which  the  trawl- 
net  was  but  little  used  in  either  haul. 

The  first  question  to  decide  is  whether  these  fish,  so  scantily  present, 
belong  to  an  intermediate  series,  or  to  the  larger  or  smaller  series,  or 
partly  to  one  and  partly  to  the  other.  The  evidence  is  against  the  view 
that  there  is  a  missing  series,  because  the  space  is  too  small  for  its 
intercalation,  and  if  a  curve  to  represent  an  imaginary  group  is  inserted, 
the  overlapping  would  be  far  greater  than  between  the  succeeding  older 
series,  where  overlapping  is  cdways  greatest.  Moreover,  #e  have  seen 
that  the  small  plaice  of  the  Solway  grow  about  60  mm.  in  their  first 
year,  and  if  a  group  were  inserted,  and  only  the  same  minimum  rate  of 
growth  assumed  for  the  succeeding  series  as  for  the  first,  wo  should  have 
the  averages  for  the  groups  as  60,  120, 180,  and  240  mm.,  which,  as  the 
curve  shows,  cannot  be  true. 

The  plaice  of  intermediate  size  appear  to  belong  to  both  series,  but 
far  more  to  the  second  than  to  the  third.  Some  do,  however,  appear 
to  belong  to  the  third  series,  as  the  slopes  of  the  curve  suggest^  but  their 
presence  would  not  tend  to  disturb  the  maximum  oidinate  and  arith- 
metical average  of  that  series  to  any  great  extent— not  more,  probably, 
than  a  few  millimetres.  A  study  of  the  evidence  makes  it  almost 
certain  that  the  missing  fish  belong  mostly  to  Series  II.,  because,  as  this 
series  stands,  it  shows  an  increase  of  only  58  mm.  for  the  second  year's 
growth,  whereas  it  is  certain  the  second  year's  increase  in  length  is 
greater.  If  the  fish  were  present  in  due  proportion  the  maximum 
ordinate  and  arithmetical  average  would  be  shifted  nearer  to  Series 
III.,  and  from  a  study  of  the  curves  in  this  and  other  cases  it  is  pro- 
bable they  should  lie  about  13  or  13*5  centimetres,  and  the  apparent 
yearly  increment  of  growth  would  be  correspondingly  increased  to  about 
70  or  75  mm.  from  the  first  series  to  the  second,  and  reduced  from  the 
second  to  the  third  to  80  or  85  mm. 

There  is  probably  a  first  series,  about  six  or  seven  months  old,  ranging 
in  size  from  under  40  to  85  or  90  mm.,  and  with  a  mean  size  of  about 
65  mm.  (or  2|  inches);  a  second  series  ranging  from  about  99  mm.  to 
160  or  165  mm.,  and  with  a  mean  size  of  about  137  mm.  (5|  to  5ji 
inches),  and  the  lliird  series,  referred  to  below,  with  a  mean  size  of  about 
215  mm.,  or  8|{  inches.* 

The  later  groups  of  older  fishes  are  also  imperfect,  as  may  be  seen  from 
the  position  of  the  peaks,  or  maximum  ordinates,  in  the  figure  and  this 
also  is  mainly  due  to  the  depth  of  water  in  which  the  hauls  were  made, 
the  larger  fishes  being  further  out  from  shore. 

*A  haul  with  the  shrimp-net  in  Aberdeen  Bay,  in  from  4  to  10  fathoms,  on  9th  May 
1902,  furnished  126  plaice,  of  which  the  first  series  comprised  98,  ranging  from  57  to 
126  mm.,  the  arithmetical  ayerage  being  92*2  mm.  (3|  inches),  and  the  median  ordinate 
on  base-line  92*5.  These  fish  were  nearly  14  months  old.  The  second  series  was 
imperfect ;  it  comprised  28  from  140  to  227  mm.,  the  arithmetical  average  being  190*8, 
and  the  median  ordinate  185  mm.  (7J  inches). 
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A  siimlar  oomparison  may  be  made  between  the  average  size  of  the 
females  and  males  of  each  group,  and  the  particulars  are  shown  in  the 
following  Table: — 


I.  toll. 

II.  to  III. 

III.  to  IV.       IV.  toV. 

V.  to  VI. 

VI.  to  VII. 

VIII.  to  X. 

1901.        1  ? 

6 

? 

6 

? 

1           1          1          1 

2 

d 

? 

6 

30th  May     .  1  - 

- 

94-1 

- 

91-4 

79-0  ,[111 -2]  49-1      -    ;    -    I    - 

1 

1 

6th,  7th  June  j  - 

- 

" 

- 

95-8 

94-1      87-5  1  M'3  ^    - 

1       1 
J       1 

- 

3l8t  July      .     - 

- 

- 

91-5 

59-4  1     -     j    -    1    - 

- 

18th  October    -' 

- 

- 

- 

1191 

117-6  1  [56-3]'[51-2]{84-3]     - 

- 

6thNovember|  - 

- 

99-8 

96-6 

97-5 

100-4     84-1    61-0    59-4  j  49-1 

47-9  t35-0](72-l) 

1 

- 

The  observations  made  above  apply  also  here,  and  the  figures  most 
nearly  representing  the  yearly  increase  in  the  females  and  the  males 
are  those  of  6th  November,  but  the  yearly  increment  of  growth  from 
Series  II.  to  Series  III.  in  the  haul  must  be  reduced  a  few  millimetres, 
as  stated  above.  It  will  be  noticed  that  the  increments  of  growth, 
particularly  in  the  males,  diminish  in  each  generation  after  the  fourth 
group,  that  is  to  say,  about  the  time  sexual  maturity  is  reached.  The 
curve  (PL  XIY.)  shows  that,  with  the  plaice,  the  males  grow  as  rapidly, 
or  almost  as  rapidly,  as  the  females  until  this  period  is  reached,  and  that 
thereafter  they  lag  very  much  behind  the  females.  The  increment  of 
72-1  mm.  in  the  last  column,  it  should  be  said,  is  based  upon  only  two 
females,  and  no  doubt  represents  rather  the  growth  between  the  eighth 
and  the  tenth  generations. 

The  differences  between  the  averages  of  the  groups  in  the  Moray 
Firth  hauls,  showing  the  apparent  annual  increments  of  growth,  are 
as  follows: — 


Dale. 

.Depth. 

1 

I.   1    II. 

toIT.!toTII. 

1 
1 

in. 

to  IV. 

IV. 
toV. 

V. 
to  VI. 

VI. 
to  VII. 

VII. 
to  VIII. 

VIII.  1 
to  IX. 

Dornoch  Firth 

11th  Oct.  1900  . 

a-12 

1 
-     1     - 

69-5 

74-1, 

69-2 

[76] 

[86-6] 

[31] 

5th  Nov.  1900 . 

- 

-     1     - 

77-7 

64-8 

59-6 

48-1 

- 

-      1 

nth    „    1901. 

8-10 

70-2 

74-3 

66-8 

L62-6] 

- 

-      1 

nth    „    1901  . 

- 

1 

62-9* 

721* 

69-2* 

69-8* 

.       ] 

Off  Lossiemouth 

i 

•  j 

3rd  Nov.  1900  . 

11-15 

87-4 

82-5 

64-2 

47-0 

-      1 

Mean 

73-6 

73-5 

65-8 

60-6 

•  Females. 

The  increments  here  also  show  considerable  diversity  in  the  different 
cases,  but  the  means  have  a  certain  uniformity  of  relation,  and  show,  as 
in  the  average  for  Aberdeen  Bay,  a  diminution  with  age.  The  apparent 
increase  in  length  in  the  two  cases  in  a  year  may  be  contrasted  as 
follows : — 
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Aberdeen  Bay    . 
Moray  Firth 


The  growth  of  the  plaice  in  Aberdeen  Bay,  according  to  their  averages^ 
appears  to  be  somewhat  more  rapid  than  in  the  Dornoch  Firth,  but  it  is 
much  the  same  as  at  the  more  open  parts  of  the  coast  off  Lossiemouth. 
The  curves,  however,  for  these  hauls  show  that  with  the  exception  of 
the  first  and  second  groups  (III.  and  lY.)  in  the  Lossiemouth  haul  the 
series  are  not  proportionstUj  well  represented. 

It  would  be  of  interest  to  determine  the  rate  of  growth  of  the  various 
older  series  in  the  intervals  between  the  hauls,  as  I  have  done  with  the 
first  series,  but  this  is  made  verj  difficult  in  many  cases  owing  to  the 
impe]*fection  of  the  groups.  In  other  cases  it  is  only  possible  to  make 
comparison  between  groups  which  were  pretty  equally  represented  in 
the  hauls  at  different  periods,  and  this  has  been  done  for  Aberdeen  Bay. 
Particulars  regarding  the  fourth  series  are  as  follows : — 


Females. 

Male.^. 

Mixed. 

Date. 

Average 
Size. 

Increment. 

Average 
Size. 

Increment. 

Average 
Size. 

Increment. 

30th  May 

260-4 

- 

262-3 

- 

261-4 

- 

6th,  7th  Juno 

262-1 

1-7 

252-5 

- 

256-1 

- 

18th  Oct. 

320-2 

58-1 

316-9 

54-6 

318-7 

57-3       j 

6th  Nor. 

316-2 

55-8 

314-9 

52-6 

315-3 

53-9 

It  thus  appears  that  during  the  summer,  in  the  five  months  from  the 
beginning  of  June  to  the  beginning  of  November,  plaice  of  this  size — 
about  10|  inches — increase  in  length  by  between  50  and  60  mm.,  or 
two  to  two  and  a  half  inches,  which  would  leave  over  30  mm.  to  be  added 
during  the  seven  months  of  the  year  remaining.  It  appears  that 
growth  is  not  arrested  to  the  same  extent  in  these  older  fishes  during 
the  winter  as  with  the  first  series,  a  result  which  might  be  expected 
from  the  fact  that  they  live  in  deeper  water  at  a  higher  temperature. 
I  have  not  sufficient  data  to  elucidate  the  subject  in  detail,  but  tiie  incre- 
ment of  Series  II.  from  the  beginning  of  November  to  the  30th  of  May 
in  the  following  year  (when  it  becomes  Series  III.)  amounts  to  about 
43*3  mm. ;  while  the  increment  of  the  next  series  amounts  to  32  mm. 
Most  of  this  growth  no  doubt  took  place  after  March. 

With  regard  to  the  second  series,  or  plaice  over  a  year  old,  my 
observations,  as  stated,  are  not  sufficient  to  show  the  increments  of 
growth  at  different  periods,  but  it  is  probable  that  their  growth  is  not 
arrested  in  winter  to  the  same  extent  as  happens  with  the  first  series, 
since  they  are  in  deeper  water — «.gr.,  on  6th  November  in  six  or  seven 
fathoms.  But  from  a  combination  of  the  results  fronl  the  Dunbar 
collections  and  the  haul  of  6th  November  it  appears  fairly  certain  the 
increase  in  length  in  the  second  year  amounts  to  between  70  and  80  mm., 
and  that  the  average  size  in  April,  when  the  plaice  are  two  years  old, 
will  be  probably  a^ut  150  mm.,  or  nearly  six  inches. 
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The  increafie  during  the  third  year  appears  to  be  a  little  greatOTi 
and  amounts  to  between  80  and  85  mm. ;  and  the  average  size  when 
three  years  old  is  probably  about  23  cm.  (9^^  inches),  allowing  for  a 
slight  increase  from  November  to  March.  During  the  next  year  the 
increment  is  about  the  same,  so  that  a  plaice  when  four  years  of  age 
(in  March)  probably  measures  about  32  or  32*5  cm.  (12^  inches).  In 
connection  with  this  and  the  later  groups  it  is,  however,  necessary  to 
distinguish  the  males  from  the  females,  because  the  rate  of  growth  now 
begins  to  be  markedly  different. 

It  appears  fairly  certain  that  in  the  plaice  the  males  and  females  are 
approximately  equal  in  numbers  and  in  size,  the  disparity  in  the  average 
number  and  average  size  of  the  sexes  in  the  species  as  a  whole,  such  as 
has  been  shown  to  exist,*  being  due  to  the  dower  growth  and  earlier 
death  of  the  males.  The  proportion  of  females  to  males,  taking  all  sizes,  is 
about  142  to  100,  and  the  ratio  of  length  about  114  to  100,  the  mean 
length  of  1355  males  examined  being  13*74  inches,  and  of  1932  females 
15*62  inches.  During  the  present  investigation  I  endeavoured  whenever 
possible  to  separate  the  sexes  and  record  the  results  apart.  In  the 
smallest  plaice,  «.«.  of  the  first  summer,  it  nearly  always  requires 
microscopic  examination  to  distinguish  the  sexes,  although  sometimes 
the  minute  pouch  which  the  ovary  forms  may  be  detected  through  the 
translucent  flesh.t  In  going  through  a  number  of  specimens,  however, 
it  happened  that  some  cases  occurred  in  which  I  failed  to  determine  the 
sex,  being  sometimes  unable  to  find  the  reproductive  organ ;  and  hence 
in  most  of  these  collections  the  sexes  were  not  completely  separated.  In 
two  cases  they  were,  and  they  are  included  in  the  following  table,  which 
brings  together  the  numbers  and  measurements  in  some  other  cases. 


Females. 

Males. 

No. 

Average  Siae. 

No. 

Series  I.   . 
Series  II. . 

ti 

Series  III. 

M 

164 
1289 

76 
169 
288 

81 
247 

59*4  mm. 
100*0  mm. 
118-9  mm. 
147*78  mm. 
218*7  mm. 
260*4  mm. 
262*1  mm. 

155 
1201 
108 
170 
881 
84 
276 

59*9  mm. 

99*5  mm. 
117*9  mm. 
141*07  mm. 
214*5  mm. 
262*3  mm. 
252*5  mm. 

The  disparity  of  the  sexes  in  the  first  case  is  probably  exceptional, 
because  in  the  next  series  they  are  almost  equal  in  numbers,  and  in  the 
third  series  slightly  in  excess.  The  observations  cannot  be  regarded  as 
showing  absolutely  the  exact  relation,  but  it  is  fairly  certain  that 
the  sexes  are  at  first  almost  equal  in  numbers.     Their  equality  in 

♦  Fulton,  EiglUh  Ann.  Rep,  Fishen/  Board  for  Scotland,  Part  iii.,  p.  348  ;  Ibid.,  Tenth, 
p.  239. 

t  Among  this  series  a  few  months  old  (in  October)  the  larffest  eggs  in  seyeral  examined, 
and  measuring  62,  65,  58,  54,  5C  mm.,  had  a  diameter  of  *015  and  *017  mm.  In  some 
caught  at  the  same  time  measuring  o5  mm.,  the  egg^  were  *035  mm. ;  in  some,  91,  94 
mm.,  the  largest  were  '045  mm. ;  in  some,  169, 166  mm.,  .06  mm.  The  some  sizes  were 
observed  on  30th  April.    In  such  specimens  the  testis  is  a  thread-like  slightly  frilled  band. 
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size  up  to  a  certain  period  is  also  clear,  as  the  above  averages  show, 
but  it  would  seem  the  females  begin  to  grow  slightly  quicker  than  the 
males  after  the  third  summer.  In  the  fourth  summer  the  same 
.divergence  is  observed,  the  average  size  of  the  females  exceeding  the 
average  size  of  the  males,  and  in  the  fifth  year  the  disparity  is  marked 
{vide  PI.  XIV.),  and  it  doubtiess  goes  on  in  increasing  ratio  in  the 
following  generation.  The  disparity  in  size  is  therefore  due  to  inequality 
of  growth  after  a  certain  period.  The  largest  male  I  examined  in  the 
course  of  the  investigation  measured  483  mm.,  or  19  inches,  and  the 
largest  female  743  mm.,  or  29||  inches.  In  the  paper  above  referred  to 
the  largest  male  recorded  measured  559  mm.,  or  22  inches ;  but  males 
over  40  cm.  are  very  scarce. 

The  divergence  in  growth  is  no  doubt  associated  with  the  attainment 
of  sexual  maturity  in  the  mole  at  a  smaller  size  than  in  the  female. 

With  regard  to  the  subsequent  series  or  older  generations,  it  is 
difficult  to  define  their  limits  or  state  their  average  size,  but  female  plaice 
which  have  lived  through  five  summers  have  a  mean  size  of  between 
fifteen  and  sixteen  inches.  Since  growth  subsequently  is  slower,  and 
since  they  may  attain  a  size  of  thMy  inches,  it  is  obvious  that  there 
may  be  many  older  generations,  and  that  a  plaice  of  the  great  size 
mentioned  may  have  reached  a  considerable  age.* 

I  have  collected  the  measurements  of  all  large  plaice  from  470  mm., 
which  were  measured  in  the  Dornoch  Firth  and  off  Lossiemouth,  on 
3rd  and  5th  November  1900,  and  grouped  in  •5-cm.  groups  they  are  as 
foUows : — 


470  ;  475 
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490 
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These  have  been  plotted  out,  as  weU  as  in  3-mm.  grouping,  and  they 
I  to  show  a  division  into  nine  series  (PI.  XI  Va.),  divided  as  follows . — 
493  mm.,  530  mm.,  558  mm.,  589  mm.,  619  mm.,  650  mm.,  687  mm., 
714  mm.,  and  743  mm.  The  measurements  cannot  be  exact  in  such 
large  specimens,  and  this  grouping  would  make  the  largest  about 
sixteen  years  old,  the  averages  being  separated  by  intervals  of  about  35 
to  40  mm.  Many  of  these  large  specimens,  I  may  say,  were  thin,  a 
condition  which  I  have  also  observed  in  extremely  large  haddocks 
which  frequent  the  inshore  waters. 

The  size  at  which  male  and  female  plaice  first  become  reproductive 
has  been  investigated  by  several  naturaJists,  and  it  is  evident  that  it 

*  So  for  M  I  am  aware,  the  lai^g^  plaice  recorded  was  one  caught  on  20th  May  1902* 
on  the  inshore  fishing  gronnds,  and  landed  at  Grimsby.  It  measured  88}  inches,  and 
weighed  28}  lbs.— FitA  Trades  QazetJUy  24th  May  1902. 
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varies  ooilsiderably,  not  only  for  diiferent  seas  but  for  different  parts 
of  the  same  sea—  e,g,y  the  North  Sea.^ 

The  sizes  and  ranges  given,  even  for  regions  nearly  similar,  do  not 
always  agree,  and  it  seems  to  me  from  a  re-examination  of  the  evidence 
that  the  subject  deserves  further  investigation  on  a  larger  scale  than 
hitherto.  Holt,  who  investigated  this  point  by  the  examination  of  a 
large  number  of  plaice  landed  at  Grimsby,  came  to  the  conclusion  that 
seventeen  inches  represented  the  average  size  at  which  female  fish 
became  mature  in  the  North  Sea,t  but  many  were  found  mature  at 
fifteen  inches,  and  one  at  thirteen  inches.  It  is  not  clear  whether  all 
the  fish  came  from  the  same  part  of  the  North  Sea.  Holt  found  a  male 
ripe  when  it  was  only  six  inches  in  length,  an  occurrence  which  he  says 
is  probably  altogether  exceptional,  fifteen  inches  appearing  to  be  nearer 
the  usual  size  at  which  the  male  becomes  mature,  but  he  says  he  did  not 
pay  very  much  attention  to  that  sex  during  the  spawning  season.  Cunn- 
ingham found  that  at  Plymouth  the  female  may  spawn  at  about  ten  or 
even  nine  inches  in  length,  and  from  the  investigations  made  at 
Grimsby  he  found  that  the  size  at  maturity  varied  very  much  according 
to  the  region  from  which  the  fish  had  been  taken.  Among  plaice  taken 
in  the  neighbourhood  of  the  Brown  Ridges,  for  example,  males  were 
found  mature  at  sizes  from  nine  to  fourteen  inches,  and  females  from 
eleven  te  sixteen  inches,  and  some  caught  oft  the  Hook  of  Holland  had 
a  similar  range  of  sizes.  Among  plaice  taken  about  15  miles  north  of 
the  island  of  Nordeney  the  limits  were  considerably  higher,  from 
eleven  to  seventeen  indies  for  the  males,  and  while  one  female  was 
mature  at  eleven  inches,  92  were  immature  between  ten  and  fourteen 
inches,  one  mature  at  eighteen  and  two  at  twenty  inches.  Among  plaice 
from  the  Leman  Shoals,  which  is  somewhat  north  of  the  Brown  Ridges, 
the  limits  were  found  to  be  much  higher  than  at  the  latter  place, 
mature  females  ranging  from  thirteen  to  eighteen  inches,  corresponding 
with  the  observations  of  Mr.  Holt.  Among  others  caught  forty  to 
forty-five  miles  E.S.E.  of  Lowestoft,  males  wwe  mature  from  eleven  co 
sixteen  inches,  and  females  from  twelve  to  eighteen  inches.  In  all 
these  cases  the  higher  limit  of  the  immature  specimens  in  the  same 
collections,  was  usually  about  three  inches  or  four  inches  above  the  lower 
limit  of  the  mature  specimens. 

Kyle's  inquiry  places  the  average  of  first-maturity  of  the  plaice  in  the 
southern  part  of  the  North  Sea  between  thirteen  and  fourteen  inches  for 
the  female  and  between  ten  and  eleven  inches  for  the  male ;  and  for  the 
northern  part  of  the  North  Sea  at  about  fifteen  inches  for  the  female 
and  eleven  or  twelve  inches  for  the  male.  Thirteen  inches  was  fixed  by 
me  as  the  lower  limit  of  mature  males,  and  about  fifteen  inches  as  the 
lower  limit  for  mature  females. 

It  will  be  seen  from  the  curve  of  measurements  of  the  plaice  taken  in 
Aberdeen  Bay  on  6th  November  (PI.  XIV.)  that  the  males  of  Group  IV., 
which  apparently  range  in  size  from  ten  inches  to  fourteen  inches,  with 
an  average  size  of  12f  inches,  and  are  about  three  years  and  six  months 
old,  are  mature.  It  might  be  held  that  many  of  these  males  may  have 
spawned  in  the  previous  spring  when  three  years  old,  but  in  the  group 
as  it  is  in  November  the  cui-tsolment  of  growth  is  not  at  all  marked, 
and  this  is  not  likely  to  occur  until  the  reproductive  elements  have 
matured.    On  the  assumption  that  the  growth  in  summer  amounts  on 

♦  Holt,  Proc,  Rirtf,  Duh,  Soc.,  Journ.  Mar.  Biol.  A$soc. ;  Fulton,  EiglUh  Ann.  Rep. 
Fithenj  Boa) d  for  Scotland,  Hi.,  p.  168,  TVwM,  thid.^  240;  CiinninghAm,  Journ.  Mar. 
Biol,  Amoc.,  iv.,  16,  100  ;  Kyle,  Sevenleenlh  Ann.  Rj>porl  Fiahenf  Board  for  Scot.,  iii.,  190; 
PeterHen,  loc.  n't. 

t  Ibid.,  ii.,  374. 
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the  avei*age  to  about  2^  inches,  the  apparent  range  of  size  in  the 
previous  spawning  season  would  be  from  7|  to  11|  inches.  I  say  the 
appareni  range,  because  the  real  range  must  be  considerably  greater, 
owing  to  the  overlapping  of  the  groups,  and  it  probably  extends  from 
about  24  to  36  cm.  or  more.  But  it  seems  to  me  most  likely  that  this 
group  forms  the  main  bulk  of  the  milters  in  the  next  spawning  season, 
when  they  would  probably  range  from  about  eleven  to  fifteen  inches 
and  be  four  years  old.  This  view  receives  suppoii;  from  a  comparison  of 
the  average  sizes  of  the  males  and  females  of  the  group,  which  do  not 
differ  to  any  considerable  extent.  It  is  probably  after  the  first  spawning 
that  growth  becomes  retarded,  and  Group  V.,  comprising  fish  which  are 
over  foiu-  years  of  age,  undoubtedly  represents  males  which  spawned  in 
the  preceding  spring,  and  whose  summer's  gi'owth  has  been  slight. 
Their  average  size  in  November,  it  will  be  seen,  was  about  an  inch  less 
than  the  size  of  the  females  of  corresponding  age,  and  the  curve  shows 
that  the  maximum  number  He  intercalated  between  the  females  of  Groups 
IV.  and  V. 

It  may,  I  think,  be  said  with  some  certainty  of  the  females  of  Group 
IV. — three  and  a  half  years  old — that  none  of  these  spawned  in  the 
preceding  spring.  Their  apparent  range  in  November  is  much  the 
same  as  the  males,  namely  from  about  ten  to  fourteen  inches,  and  their 
mean  size  closely  corresponds.  In  the  preceding  spring  they  would  be 
less  by  over  two  and  a  half  inches,  and  in  the  following  spring  scarcely 
an  inch  longer — i.e.,  ranging  from  about  eleven  to  about  fifteen  inches. 
The  latter  size  coincides  with  the  minimum  mature  size  given  by  Holt 
for  the  female  plaice  of  the  North  Sea,  and  I  think  it  probable  that  the 
group  of  females  present  in  the  November  haul  which  would  spawn  for 
the  first  time  in  the  ensuing  spring  is  Group  V.  The  fish  would  then 
be  five  years  old,  with  a  size  varying  from  about  fifteen  to  eighteen 
inches. 

In  the  observations  made  by  various  observers  it  has  been  noticed 
that  the  mature  and  immature  spedmens  of  either  sex,  collected  at  the 
same  time,  overlap  to  a  considerable  extent — so  that,  for  example,  one 
may  find  a  few  mature  females  at  thirteen  and  fourteen  inches,  while 
the  great  number  about  these  sizes  are  immature — ^the  proportion  of 
immature  gradually  declining,  while  the  proportion  of  mature  increases. 
This  circumstance  is  consistent  with  the  view  that  such  immature  and 
mature  individuals,  although  of  corresponding  size,  belong  to  different 
series  and  differ  in  age  by  one  year.  The  coalescence  or  intercalation 
of  the  groups,  as  the  curves  show,  is  considerable  in  all  except  the 
younger  fishes,  and  it  increases  in  the  older  generations.  If  it  were 
possible  to  separate  out  all  the  females  belonging,  for  example,  to 
Group  IV.,  from  Group  III.  and  Group  V.,  it  would  be  found  that  the 
variation  in  size  in  the  group  is  much  greater  than  the  limits  of  the 
groups  as  defined  in  my  tables.  Thus,  the  number  of  those  which  can 
be  said  with  absolute  certainty  to  belong  to  Group  IV. — 1.«.,  those 
beyond  the  range  of  overlapping — ^is  comparatively  small,  comprising 
those  around  the  median  ordmate.  Females  belonging  to  Group  IV., 
for  example,  might,  as  the  prolongation  of  the  curve  will  show,  range 
from  about  23  or  24  to  39  or  more  centimetres  (nine  to  fifteen  and  a 
half  inches). 

It  seems  to  me  probable  that  maturity  is  determined  in  the  plaice 
of  any  given  region  not  by  size,  but  by  age,  that  the  variation  in  size 
of  mature  or  immature  specimens,  and  their  overlapping,  is  due  to 
variation  in  growth,  and  that  the  plaice  in  all  regions  spawn  at  the 
same  age,  difference  in  the  average  size  at  first-maturity  being  due  to 
differences  in  the  rate  of  growth  in  the  different  regions.     Tba.t  such 
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differences  in  the  rate  of  growth  exist  in  different  localities  I  have  shown 
also  to  hold  in  the  case  of  the  long  rough  dab  (p.  385) ;  and  it  is,  I 
believe,  the  cause  of  the  variations  in  the  size  at  first-maturity,  which 
Cunningham  found  among  plaice  collected  from  various  localities, 
sometimes  not  far  apart,  in  the  southern  part  of  the  North  Sea.  It  is 
a  subject  worthy  of  further  investigation. 

With  regard  to  the  males,  it  is  indeed  possible,  as  some  observations 
appear  to  indicate,  that  maturity  may  be  in  exceptional  cases  reached 
at  an  earlier  age  than  normal ;  but  all  the  facts  in  connection  with 
the  rdle  of  the  males  among  fishes  tend  to  show  that  its  part  in 
reproduction  is  less  fundamentally  associated  with  the  organism  than 
in  the  case  of  the  female,  and  is  subject  to  greater  variability.  Ripe 
males,  for  example,  may  be  found  long  before  and  long  after  the  spawn- 
ing season.  With  the  female  everything  is  subordinated  to  the  produc 
tion  of  eggs,  and  since  growth  shows  such  marked  seasonal  rhythm  and 
periodicity  that  reminds  one  of  the  phenomena  of  terrestrial 
vegetation,  I  think  it  must  rarely  happen  that  spawning  occurs  before 
the  attainment  of  a  definite  age. 

According  to  these  investigations  the  males  become  mature  when 
four  years  old,  and  the  females  when  five  years  old. 

THE  COMMON  DAB  {PlmroneOes  limanda,  L.). 

The  rate  of  growth  of  this  flat-fish  appears  to  have  been  but  little 
investigated.  Mr.  J.  T.  Cunningham,  from  the  comparison  of  a 
number  of  specimens  (over  three  hundred),  froia  14th  June  1890  to 
18th  September  1891,  came  to  the  conclusion  that  while  five  and  a 
half  inches  was  about  the  maximum  length  reached  by  a  dab  in  one 
year,  and  smaU  specimens  measuring  1*8  inches  in  May  represented  the 
minimum,  the  great  majority  at  one  year  old  were  below  the  size  first 
mentioned.  He  estimated  the  approximate  size  of  the  dab  at  different 
ages  as  follows : — First  year,  2  to  6  inches ;  second  year,  5  to  8  inches ; 
third  year,  7  to  10  inches ;  and  he  was  of  opinion  that  the  dab  did  not 
breed  before  it  was  two  years  old.*  Dr.  Petersen  also  showed  the 
existence  of  different  groups  in  Danish  waters,  but  without  appcLrently 
stating  his  opinion  as  to  their  age. 

Mr.  H.  Ch.  Williamson,  by  the  comparison  of  a  number  of  specimens 
(49)  caught  at  different  times  and  dates,  came  to  the  conclusion  that 
four  caught  in  January,  ranging  in  size  from  1 4  to  1 7*5  mm.  were  probably 
from  seven  to  ten  months  old ;  others  caught  in  March,  f i*om  20  to  52  mm., 
were  at  least  nine  months  old,  the  larger  perhaps  older;  that  six 
specimens  from  70*5  to  106  mm.,  caught  in  September,  were  sixteen  to 
seventeen  months  old  ;  and  two  specimens  146  and  148  mm.,  taken  at 
the  end  of  April,  were  two  years  old.t 

The  investigations  made  by  me  as  to  the  growth  of  this  fish  were 
carried  on  as  with  the  plaice,  partly  on  board  trawlers,  and  partly  with 
a  shrimp-net  and  push-net  in  shallow  water.  Since  the  dab  is  one  of 
the  commonest  flat-fish  in  the  areas  examined,  a  considerable  number 
were  measured  and  the  sexes  in  most  cases  distinguished.  The  smallest 
series  were  first  secured  in  July,  but  before  dealing  with  them  it  will  be 
well  to  consider  the  spawning  season. 

The  spawning  season  of  the  common  dab  is  later  than  that  of  the 
plaice,  and  extends  on  the  East  Coast  from  late  in  February  to  June, 
or  even  into  July,  but  it  occurs  mostly  in  April,  May,  and  June,  the 

•  Joum.  Mar.  BioL  Assoc. ^  ii.,  101. 

t  JUeventh  Ann.  Rep.  Fishery  Board  for  Scot.,  iii.,  p.  267. 
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TnaTJmum  being  probably  attained  in  the  early  part  of  May.^  At 
thia  time  the  temperature  of  the  sea  is  rising  steadily  (see  p.  ),  and 
the  eggSy  which  are  much  smaller  than  those  of  the  plaice,  hatch  in 
May  in  eight  or  nine  day&  The  larval  fish  is  also  relatively  small,  and 
measures  about  2*6  millimetres ;  it  is  thus  only  about  a  Uiird  of  the 
size  of  the  early  hatched  plaice. 

We  have  not  the  same  information  as  to  the  time  taken  by  the  dab 
to  go  through  its  metamorphosis,  as  we  have  concerning  the  plaice,  but 
according  to  Petersen's  observations  the  post-larval  dab  remains  pelagic 
until  it  attains  a  larger  size  than  the  post-larval  plaice — i'.6.,  it  is  larger 
when  it  begins  life  on  the  bottom.  He  states  that  while  in  Danish 
waters  the  pelagic  stage  of  the  plaice  ends  when  the  fish  is  10  to  11  mm., 
it  does  not  seem  to  end  in  the  common  dab  uiftil  a  length  of  from 
twelve  to  thirteen  millimetres  is  reached.t  Professor  M'Intosh  also 
points  out  certain  features  which  support  this  statement  of  Petersen's, 
and  he  thinks  that  the  dab,  although  a  smaller  fish  than  the  plaice, 
takes  a  longer  time,  or  at  least  attains  a  greater  size,  before  completing 
its  metamorphosb.t 

Holt  figures  a  specimen  12'25  mm.  long  which  is  nearly  at  the  same 
stage  as  a  young  plaice  of  10  mm.,  and  in  which  the  left  eye  is  not  yet 
over  the  edge.  He  figures  another  15*25  mm.  long  in  which  the 
transformation  has  been  almost  completed.§  Dr.  Kyle,  in  the  paper 
previously  alluded  to  (p.  368),  states  that  the  limits  of  complete  transfor- 
mation are  probably  between  16  and  18  mm. 

The  facts  above  stated  suggest  that  the  duration  of  the  pelagic  stage 
of  the  dab  is  longer  than  in  the  plaice,  since  in  the  interval  between 
its  issue  from  the  e^  and  its  settlement  on  the  bottom  after  trans- 
formation, it  grows  about  13  or  14  mm.  in  length,  or  more  than 
double  the  corresponding  increment  added  by  the  plaice.  At  the  same 
time  it  must  be  borne  in  mind  that  the  temperature  of  the  water  is 
much  higher  during  the  period  of  the  pelagic  life  of  the  dab,  and  thus 
growth  and  metamorphosis  will  be  more  rapid.  Post-larval  dabs  have 
been  procured  in  the  tow-nets  in  April,  May,  June,  July,  and  August,  || 
mostly  at  the  end  of  May  and  first  {Mirt  of  June.  As  many  as  3000  were 
caught  in  surface  tow-nets  on  16th  and  19th  May  fifteen  miles  off  the 
coast  between  Montrose  and  Aberdeen.  It  is  probable  that  the 
great  bulk  of  dabs  begin  their  life  on  the  bottom  about  the  middle  or 
end  of  June. 

For  comparison  with  the  plaice  I  here  append  temperatures  for  ten- 
day  periods  from  the  beginning  of  February  to  the  end  of  June,  derived 
from  the  mean  of  surface  and  bottom  temperatures  at  five  stations 
near  and  beyond  the  mouth  of  the  Firth  of  Forth  in  depths  varying 
from  eleven  to  thirty-two  fathoms,  viz. : — 

41 -ft,  41,  40-8,  40-6,  40,  40*9,  417,  42-6,  43-5,  44-6  |  45-8,  46*8,  47*7,  48-9,  497. 

The  earliest  collections  of  small  dabs  obtained  by  me  between  one 
spawning  season  and  the  next  were  as  follows  : — 

♦  Tenik  Ann,  Rep,  Fuhiry  Board  for  Scot,,  iii.,  284. 

t  Op.  cU,y  p.  128. 

t  British  Marine  Food  Fishes,  p.  378. 

§  Sci.  Trans.  Roy.  Dub.  Soc.,  v.  (Sec.  vi.),  pi.  xiv. 

II  Kyle,  op,  ciL 
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Place  and  Date, 

Depth 

Sex. 

No. 

47 
34 

Smallest. 

Largest. 

Average  Size. 

Aberdeen  Bay. 

1900. 
18th-26th  Sep. 
9th-13th  Oct. 

4-8 

69. 

Mm. 
26 
30 

Ins. 
lA 

Mm. 
69 

78 

Ins. 

2f 

3A 

Mm. 
43 
48 

Ins. 

Mm. 
37-5 
56-7 

Ins. 

8th  Oct.  . 

12-14 

S9 

6 

33 

50 

2 

80 

3A 

30 

lA 

631 

24 

13th  Oct. 

8-18 

12 
3 

68 
79 

2H 
34 

88 
81 

34 
3A 

21 

H 

[60-0] 
[80-0] 

3,V 

17th-2l8t  Dec. 

5-15 

2 
6 

986 
893 

43 
38 

14 

87 
88 

3A 
3A 

44 
50 

1! 

2 

611 
61-4 

2i 

- 

62 

1879 

38 

14 

88 

8A 

50 

2 

61-3 

2t 

1901. 
30th  May 
13th  Juno 
5th  July  . 
31st  July 
10th  Sep. 

18th  Oct. 

7-9 

62 

20 

47 

73 

2i 

_ 

- 

60-8 

21 

_ 

2 
6 

17 
22 

47 
45 

n 
If 

82 
72 

H 

2H 

35 
27 

liV 

62-4 
59-6 

2A 

2A 

- 

- 

39 

45 

ll 

82 

H 

37 

14 

60-8 

2| 

6th  Nov. 
29th  Nov. 

(5-13 

2 
d. 

17 
22 

49 
46 

87 
86 

3A 
81 

38 
40 

14 

lA 

60-9 
59-5 

2| 

2| 

- 

6 

39 

46 

m 

87 

3A 

41 

li 

59-9 

21 

7-12 

62 

144 

47 

n 

87 

3rt 

45 

If 

60-9 

2» 

1902. 
15th  Jan. 

- 

62 

214 

28 

u 

80 

34 

52 

2A 

47-8 

n 

Firth  of  Forth. 

1901. 
9th,  ISth  May 

28rd  July 

19th,  22nd  Aug. 

- 

62 

84 

42 

18 

98 

3* 

56 

H 

67-5 

n 

62 

108 

32 

1* 

49 

IH 

17 

H 

40-7 

If 

62 

188 

37 

lA 

76 

m 

38 

14 

52-3 

2iV 
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1>lace  and  Date. 

Depth 

Sex. 

No. 

1   Smallest. 

1 

Largest. 

Range. 

Average  Size. 

Cromarty,  out- 
side Suteni. 

i          ' 

■ 

1 

1900. 

Mm. 

Ins. 

Mm. 

Ins. 

Mm. 

Ins. 

Mm.      Ins. 

11th  Dec. 
10th  Jan. 

12 
^-7 

62 

17 

23 

{ 

66 

2i 

43 

If 

49-5       IH 

d$ 

3 

41 

ifi 

52 

2A 

11 

/^ 

44-7  ;    If 

Dornoch.       ' 

1          i' 

1901. 

11th  Nov.        .'     - 

1 

d? 

14 

i    51  1 

2 

98 

3^ 

47 

n 

77-6       3A 

Solway  Firth. 

1 
1 

1 

1889. 

• 

1 

1st  Aug.  . 

- 

- 

- 

- 

- 

-    . 

- 

- 

- 

1 

14th  Aug. 

- 

- 

- 

-        i 

- 

- 

- 

- 

' 

-  ;  - 

nth  Sept. 

3-8 

62 

60 

33  , 

lA 

57 

H 

24 

h% 

47-0       li 

27th  Sept. 

- 

62 

157 

33 

lA 

63 

2i 

30 

h% 

480       1^ 

5th  Oct.  . 

- 

62 

179 

35 

13 

63 

2i 

28 

n 

50-7       2 

26th  Oct. 

- 

62 

90 

37 

lA 

62 

2^ 

25 

1 

68-2       2i 

27th  Nov. 

- 

62 

17 

37 

lA 

62' 

V, 

25 

1 

54-2       2j^ 

1900. 

1         : 

14th  March      . 

- 

d$ 

50 

36 

A 

62 

2,^ 

26 

1 

45-0       If 

30th  April 

- 

62 

2 

50 

2 

54 

2* 

4 

h 

.'>20       2,V 

24th  May        .'     - 

61 

55 

2A 

124 

H 

69 

m 

92-6       3g 

26th  Juno        .;     - 

$ 

9 

61 

n 

92 

31 

31 

H 

7M        21J 

1 

cf 

2 

61 

28 

63 

2iV 

- 

- 

62-0       2tV 

28th  Sept.        .      - 

62 

198 

1    36 

lA 

64 

2i 

28 

u 

45-6    m 

3l8tOct.          .i     - 

62 

171 

38 

U 

60 

2g 

22 

i 

46-5       l\U 

27th  Nov.        .'     - 

62 

85 

38 

U 

62 

2/ff 

24 

H 

49-4       IH 

30th  Dec.         .!     - 

62 

98 

37 

lA 

57 

2i 

20 

M 

45-3       IJ 

Lochfyno.*    ! 

• 

1900. 

30th  July 

- 

62 

1 

- 

- 

- 

- 

- 

- 

[35         Ij] 

10th  Sept.       . 

- 

62 

8 

26 

1 

48 

n 

23 

I 

34-5       1| 

*  Pu«h-i)ct  on  beach  at  low  wat«r. 
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It  will  be  noticed  that  in  some  cases  the  averages  at  different  dates 
do  not  correspond  as  one  would  expect.  This  appears  to  have  been 
due  sometimes  to  scanty  numbers,  or  difierenoe  in  depth  or  habitat,  but 
in  most  cases  it  was  due  to  insufficient  representation  of  the  series.  In 
most  cases  the  small-meshed  net  employed  had  meshes  of  about  1  cm.  from 
knot  to  knot  (fig.  l.A,  p.  326),  and  very  small  dabs,  which  are  aot  only 
narrow,  but  soft  and  pliable,  no  doubt  escaped  in  considerable  numbers. 
The  smallest  specimens  caught  in  this  net  measured  usually  forty  or 
over  forty  mm.,  sometimes  a  little  less,  whereas  the  completely  trans- 
formed dab  is  estimated  above  to  measure  from  16  to  18  mm.  Some  of 
the  hauls  were  made  with  a  net  having  finer  meshes  measuring  6  mm. 
from  knot  to  knot  (fig.  I.b),  and  in  these  cases  the  proportion  of  small 
dabs  was  greater,  the  smallest  measuring  25,  26,  28,  30,  32  mm.  The 
hauls  made  with  this  net  were  on  15th  January  1901,  in  Aberdeen  Bay, 
and  those  in  the  Firth  of  Forth,  while  those  collected  in  the  Moray 
Firth  in  December  and  January,  and  those  caught  in  the  Solway,  were 
taken  with  a  shrimp-trawl. 

It  is  evident,  therefore,  that  the  ranges  and  averages  in  the  Table  do 
not  in  the  great  majority  of  cases  represent  the  real  ranges  and  averages, 
owing  to  the  fact  that  a  considerable  proportion  of  the  smaller  fi^es 
belonging  to  the  series  were  not  caught.  The  average  size  is  too  large 
and  the  range  too  small.  It  is  thus  necessary  to  consider  the  evidence 
in  detail. 

The  series  clearly  comprises  the  brood  of  the  year,  which  originated 
in  the  preceding  spawning  season.  The  first  of  my  coUections  in  which 
they  occur  is  that  made  on  23rd  July  in  the  Firth  of  Forth,  when  103 
were  taken,  ranging  from  32  mm.  (1|  inches)  to  49  mm.  (1-}^  inches), 
the  average  size  being  40*7  mm.,  or  1|  inches.  They  were  taken  with 
the  fine  net.  They  formed  a  compact  group,  giving  a  columnar  curve, 
and  the  largest  was  separated  from  the  smallest  of  the  older  series  by 
an  interval  of  19  mm.  The  largest  at  49  mm.  shows  the  apparent 
maximum  growth  from  the  beginning  of  the  spawning  season  at  the 
end  of  February,  or  early  part  of  Mw!h,  but  the  smallest  at  32  mm. 
does  not  r^resent  the  inferior  limit,  since  we  know  that  they  may  be 
got  on  the  bottom  at  20  mm.  and  under.  If  we  place  this  limit  at 
18  mm.,  then  the  range  at  this  period  becomes  31  mm.,  and  the  median 
ordinate  or  average  size  33*5  mm.,  or  1 A  inches,  which  would  represent 
the  average  amount  of  growth  in  lengui  from  about  the  early  part  of 
May.  By  this  reasoning  the  average,  as  computed  directly  from  the 
haid,  is  too  large  by  7*2  mm.,  which  is  equivalent  to  the  error  introduced 
at  this  period  by  the  imperfection  of  the  net. 

Ck>llateral  evidence  on  this  point  is  afforded  by  the  growth  of  the  next 
older  series  in  this  haul  from  the  previous  hauls  on  9th  and  13th  May, 
the  latter  date  approximately  representing  the  maximum  of  spawning. 
The  second  series  in  May,  consisting  of  84  specimens  about  one  year 
old,  had  an  average  size  of  67*5  mm.  (2|  inches),  the  smallest  being 
42  and  the  largest  98  mm.  On  23rd  Jmy  the  range  extended  from 
68  mm.  to  127  mm.,  and  the  average  size  was  101mm.  (4  inches),  or 
33*6  mm.  greater  than  in  May,  the  difference  representing  the  amount 
of  growth  in  the  interval.  This,  it  will  be  observed,  is  almost  precisely 
the  same  as  the  mean  increase  computed  for  the  first  series  during  the 
same  period,  viz.,  33*5  mm.  It  is  just  possible,  however,  that  the 
smallest  fish  taken,  viz.  43  mm.,  does  not  represent  the  real  minimum 
size  in  May,  although  it  is  10  mm.  lai^er  than  the  smallest  taken  with 
the  same  net  in  July.  The  reason  of  the  doubt  is  that  the  range  from 
the  largest  to  the  smallest  is  56  mm.,  which  is  rather  too  low,  and  while 
a  larger  collection  would  tend  to  increase  the  upper  limit  slightly,  it 
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would  at  this  stage  increase  the  lower  to  a  greater  extent.  In  July  the 
smallest  specimens  of  this,  now  the  second  series,  increased  from  42  to 
68  mm.,  an  increment  of  26  mm.,  and  the  largest  from  98  to  127  mm., 
an  increment  of  29  mm.,  a  slight  difierence  which  may  show  the  tendency 
of  those  which  have  begun  to  lag  in  the  race  to  maturity  to  lag  still 
further,  while  those  which  have  taken  the  lead  increase  it.  But  any 
such  extension  of  the  range  will  make  very  little  appreciable  difference 
in  the  mean  size ;  if  the  lower  limit  is  fixed  at  35  mm.,  the  range  becomes 
63  mm.,  and  the  average  size  66*5  mm. 

On  19th-22nd  August,  twenty-eight  days  later,  the  first  series,  or 
brood  of  the  year,  collected,  comprising  188  specimens,  varied  in  length 
from  37  to  75  mm.,  with  a  mean  size  of  52*3  mm.  (2^  inches),  ^e 
apparent  mean  increment  in  the  interval  thus  amounted  to  11*6  mm., 
while  the  largest  specimens  had  increased  in  length  by  26  mm.,  or  almost 
1  mm.  daily,  and  since  the  smallest  taken  had  increased  by  5  mm.,  it 
would  indicate  that  the  proportional  number  of  the  very  small  specimens 
escaping  was  less  than  before.  But  the  occurrence  of  specimens  less 
than  20mm.  later  in  the  year  shows  that  the  settlement  of  the  swarms 
of  post-larval  dabs  had  not  ceased  in  August,  although  doubtless  greatly 
reduced  in  ratio. 

Applying  the  same  method,  and  again  placing  the  lower  limit  at 
18  mm.,  the  amended  series  would  have  a  range  of  57  mm.  up  to  the 
maximum  caught,  viz.  75  mm.,  and  the  mean  size  would  become  46*5  mm., 
showing  an  apparent  increment  of  13*0  mm.  in  the  twenty-eight  days. 
This  approximates  to  the  apparent  mean  size,  computed  from  Uie  catch, 
being  5*8  mm.  less,  which,  in  like  manner,  might  be  taken  as  equivalent 
to  the  error  introduced  at  this  period  by  the  imperfection  of  the  net. 
The  apparent  increment  in  the  interval,  computed  from  the  actual 
measurements,  was  11*6  mm.,  while  the  increment  as  amended  amounts 
to  13  mm.,  or  1*4  mm.  more.  The  apparent  growth  of  the  next  older 
series  in  the  same  period  (with  a  range  from  84  to  137  mm.,  and 
numbering  1 10  specimens)  was  only  1*3  mm.,  which  is  probably  incorrect 
and  too  low. 

There  are  no  later  hauls  in  the  same  locality  with  the  same  net  to 
allow  the  comparison  to  be  extended  further,  but  it  is  evident  that,  as 
the  fishes  grow  in  size,  a  point  must  be  reached  at  which  practically 
none  escape,  and  that  in  the  interval  between  the  period  when  the 
swarms  settle,  and  this  point,  the  ratio  between  the  numbers  which 
escape  and  the  numbers  captured,  will  constantly  diminish,  and  the 
error  from  the  net,  or  the  deviation  between  the  apparent  and  real  mean 
size  will  diminish  in  like  proportion.  In  the  above  cases  the  assump- 
tion that  the  lower  limit  is  equal  in  July  and  August,  after  an  interval 
of  twenty-eight  days,  is  no  doubt  inexact.  The  lower  limit  would  be 
probably  more  correctly  placed  at  20  mm.,  and  on  that  basis  the  ranges 
would  be  reduced  to  55  mm.,  and  the  mean  size  would  be  47*5  mm.,  or 
4*8  mm.  less  than  the  apparent  increase  derived  from  the  actual 
measurements.  In  May,  when  the  series  is  a  year  old,  the  minimum 
size  was  42  mm.,  and  the  range  56  mm.,  for  84  fishes,  and  at  this  time 
probably  very  few,  if  any,  smaller  fishes  escaped  capture. 

The  fine-meshed  net  was  also  used  in  one  haul  in  Aberdeen  Bay 
on  15th  January  1902,  and  the  results  may  be  also  particularised. 
The  number  of  dabs  taken  was  214,  measuring  from  28  to  80  mm., 
the  range  being  52  mm.,  and  the  arithmetical  mean  47*8  mm.,  or 
IJ  inches.  Thii9  is  under  the  average  in  the  Forth  in  August,  and 
there  are  reasons  for  believing  that  in  this  case  the  apparent  average 
size  is  less  and  not  greater  than  the  true  mean  size. 

In  this  haul  scarcely  any  other  fish  were  taken  either  in  the  otter- 
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trawl  or  the  small  mashed  net,  and  not  a  single  larger  dab  than  the  one 
measuring  80  mm.  was  found.*  The  hauls  taken  on  this  and  the 
following  day  in  Aberdeen  Bay  were  extraordinarily  poor,  so  that  the 
fishing  was  abandoned  by  the  trawler  as  unremunerative.  A  four-hours' 
drag  yielded  only  23  marketable  and  181  unmarketable  (small)  fishes, 
and  in  the  total  of  204  there  were  only  eight  flat  fish,  six  plaice  and 
two  dabs.  Another  haul  for  four  hours  yielded  247  fishes,  including 
only  five  flat  fishes,  viz.,  four  plaice  and  one  brill,  no  dabs  at  all  being 
taken.  Haddocks  were  also  extremely  scarce,  only  three  being  procured 
in  the  two  drags  of  eight  hours,  the  catches  being  mostly  composed  of 
small  whitings,  large  cod,  and  starry  rays.  The  weather  had  been  very 
stormy  previously,  and  the  fish  had  probably  moved  out  into  deeper 
water  away  from  the  commotion  at  the  bottom  near  the  shore.  This 
must  have  been  the  case  with  the  haddocks,  although  many  fishermen 
think  the  flat  fishes  bury  themselves  in  the  sand.  But  whatever  the 
cause,  the  only  dabs  caught  were  those  mentioned,  and  thus  the  absence 
of  a  due  proportion  of  the  larger  members  of  the  first  series  might  be 
explained  by  the  fact  that  they  were  able  to  move  ofiT  with  the  older 
dabs.  Dabs  are  usually  extremly  abundant  in  Aberdeen  Bay,  and  are 
frequently  taken  in  thousanda 

Moreover,  the  upper  limit  of  the  group— the  maximum  size  of 
individuals  belonging  to  it — was  considerably  higher  in  previous 
months,  e.^.,  on  31st  October  89  mm.,  the  next  largest  (or  the  smallest 
member  of  the  older  series)  being  lOOmfn;  17th-21st  December  the 
largest  was  88  mm.,  and  the  smallest  of  the  next  series  90  mm.;t  18th 
October,  1901,  82  mm.,  the  next  largest  being  94  mm.,  and  on  29th 
November  the  limits  were  92  and  106.  Moreover,  a  study  of  the  *5cm. 
curves  also  indicates  the  absence  of  a  due  proportion  of  the  larger 
members  of  the  series,  because  while  the  arithmetical  average  is47'8mm., 
and  the  maximum  ordinate  of  the  curves  between  46  and  47,  the  median 
ordinate  on  the  base  lies  over  5*2  cm. 

Dr.  Kyle  %  states  that  a  dab  measuring  17*5  mm.  was  taken  in  the 
Forth  on  19th  January,  and  one  on  4th  IV&rch  measuring  20  mm.  It 
is  possible,  therefore,  if  the  dates  are  accurate,  that  the  true  lower  limit 
of  the  dabs  taken  in  Aberdeen  Bay  is  really  lower  than  28  mm.  I  am, 
however,  inclined  to  think  that  those  referred  to  by  Dr.  Kyle  are 
exceptional,  and  that  the  lower  b'mit  is  not  much  less  than  what  is 
indicated  by  the  measurements  in  this  case,  but  may  be  put  at  25  mm. 
The  higher  limit,  judging  from  other  hauls,  may  be  plac^  at  88  mm., 
and  on  this  basis  the  more  correct  mean  size  of  the  group  would  be 
56*5  mm.,  showing  an  increase  of  8*7  mm.  over  the  mean  size  computed 
from  the  actual  measurements. 

There  were  some  other  hauls  in  which  very  small  dabs  were  taken. 
Thus  a  haul  with  the  shrimp  trawl  in  12  fathoms  of  water,  outside  the 
Suters  of  Cromarty,  on  11th  December  1901,  yielded  seventeen  dabs  of 
this  series,  ranging  from  23  to  66  mm.,  the  average  size  being  49*5  mm., 
or  \\^  inches,  and  on  10th  January,  in  6^-7  fathoms,  within  the 
Cromarty  Firth,  three  were  taken  measuring  41,  42,  and  52  mm.,  and 
with  an  average  size  of  45*0  mm.,  or  1|  inches.  The  numbers  in  these 
cases  are  small. 

*  The  *5  om.  grouping  of  the  small  dabs  is  as  follows  :~ 

2-5  -  3  —  3^  —  4  —  4-5  -  5  —  5-5  —  6  ~  6-5  —  7  —  7-5  —  8 
3       17         28      33         44      30 

t  The  mm.  groups  are  as  follows : — 

76    76    77    78    79    80    81    82    » 
2720    17    10     56553 

X  Loc.  cif. 
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The  hauls  in  the  Solway  Firth  also  sometimes  yielded  moderately 
good  catches  of  dabs,  and  it  will  be  seen  that  the  average  size  of  the 
first  series,  as  represented,  approximates  to  that  of  the  January  catch 
in  Aberdeen  Bay,  but  as  the  Solway  dabs  are  smaller  at  all  sizes,  they 
will  be  considered  by  themselves. 

It  is  unnecessary  to  go  over  each  of  the  other  cases  separately,  and  I 
shall  here  tabulate  the  amended  ranges  and  mean  size  of  some  of  them, 
based  upon  the  limits  of  the  group,  the  upper  of  which  is  ascertained 
and  the  lower  assigned  on  the  evidence  indicated  and  stated  in  each 
case.  All  the  hauls,  it  must  be  understood,  except  those  mentioned 
above,  were  made  not  with  the  finer-meshed  net,  but  with  the  one-cm. 
mesh  (fig.  I.a).  The  alteration  in  the  average  is  therefore  more 
considerable  in  these  cases  than  in  those  already  considered,  because  the 
proportion  of  small  fishes  added  is  greater. 


Place  and  Date. 

I      No. 

Range. 

Diflference. 

1  Mean  Size. 

Difference  from 
Computed. 

Aberdeen  Bay. 



1 

1900. 

Mm. 

Mm. 

1        Mm. 

Mm. 

'*18th-26th  Sept.       . 

47 

m-m 

49 

46-5 

+  7-0 

,  9th-iath  Oct.  . 

84 

;^2?-78 

.56 

50-0 

-  6-7 

8th  Oct.  .        . 

33 

;?i?-80 

68 

51-0 

-12-1 

17th"21st  Dec. 

1879 

^^5-88 

63 

66-5 

-  4-8 

1               1901. 

1  10th  Sept.        . 

i        20 

iO-7^ 

53 

46-5 

-14-3 

18th  Oct. 

39 

32-82 

60 

52-0 

-  8-8 

\  6th  Nov. . 

39 

24-S7 

63 

55-5 

-  4-4 

29th  Nov. 

144 

24-87 

63 

55-5 

-  5-4 

1902. 

15th  Jan. 

214 

25-88 

63 

56-5 

+     -7 

[       Firth  of  Forth. 

,               1901. 

9th  and  13th  May    . 

84 

42-98 

56 

67-5 

- 

- 

S3-100 

67 

60-6 

- 

23ni  July 

103 

18-49 

31 

33-5 

- 

19th-2l8t  Aug. 

188 

18-75 

57 

46-5 

1 

1 

*  This  haul  was  imperfect  by  the  comparative  absence  of  the  larger  individuals. 

The  haul  in  May  in  the  Forth  shows  that  the  dab  when  about  one 
year  old  has  on  the  average  an  approximate  length  of  67  mm.,  or 
2|  inches,  and  a  range  from  42  (or  33)  mm.,  i.e.  from  If  (or  1^)  inches 
to  about  98  or  100  mm.,  or  3^  inches. 

The  July  hauls  indicate  a  mean  size  of  about  33*5  mm.,  or  1  ^^  inches, 
in  the  period  of  about  two  months  and  a  half,  and  a  range  of  from 
18  mm.  (|^  inch)  to  49  mm.  (1|J  inches). 
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The  August  results  show  a  further  mean  increase  to  46*5  mm.,  or 
l-)-|  inches,  and  a  range  from  about  18  mm.  to  75  mm.  (2|f  inches).  This 
would  leave  about  20  or  21  mm.  to  be  added  in  the  remaining  eight 
months  of  the  year. 

In  Aberdeen  Bay  no  hauls  were  made  early  in  May  duiing  the  height 
of  the  spawning  season,  and  in  those  at  the  end  of  the  monUi  only  five 
of  this  series  were  taken  and  they  were  relatively  large  individuals. 
The  haul  in  September  1900  was  imperfect,  and  the  average  assigned 
is  probably  a  little  too  low.  The  other  averages  show  in  1900  a  growth 
of  about  6*5  mm.  from  the  early  part  of  October  to  the  third  week  in 
December;  those  of  1901  a  erowth  of  9*0  mm.  from  10th  September  to 
9th  and  29th  November,  and  an  additional  1  mm.  to  15th  January. 

Of  the  second  series  of  dabs,  or  those  from  one  to  two  years  old,  the 
earliest  collection  was  that  made  in  the  Forth  in  May  above  referred  to, 
when  they  had  an  average  size  of  67*5,  or  as  amended  66'6  mm.,  the 
largest  being  about  100  mm.,  or  nearly  four  inches. 

On  July  23rd  the  range  of  498  dabs  was  from  68  to  127  mm.  (2j^  to 
5  inches),  and  the  average  size  101  mm.,  or  four  inches,  showing  a 
mean  increase  in  the  seventy-three  days  from  May  of  about  33*6  mm., 
or  1^  inches.    The  curve  in  this  case  is  symmetrical. 

On  19th-22nd  Auffust  the  series  comprised  110  specimens  ranging 
from  84  to  137  mm.  (3^  to  5f  inches),  with  a  mean  size  of  102*5  mm., 
or  4^  inches,  showing  an  apparent  increase  of  only  1*4  mm.  The  curve, 
however,  shows  that  a  due  proportion  of  the  larger  dabs  were  absent. 
The  maximum  ordinate  is  placed  at  9  cm.,  and  the  median  ordinate  is  at 
110*5  mm.,  and  this  is  approximately  the  mean  size  of  the  group  at  the 
date,  the  increase  in  the  twenty-eight  days  being  thus  9*4  mm.,  or  43  mm. 
(144  inches)  in  the  101  days  hx>m  the  early  part  of  May. 

The  series  in  Aberdeen  Bay  in  September  1900  comprised  396 
females  and  307  males,  the  former  ranging  from  97  to  173  mm. 
(3|^-6^  inches),  and  having  an  average  size  of  127*0  mm.,  or  5  inches. 
The  males  ranged  from  91  to  172  mm.,  and  their  mean  size  was  almost 
precisely  the  same,  viz.  127*1  mm. 

On  9th-13th  October  205  females  ranged  from  96  to  197  mm.,  with  a 
mean  size  of  131*8  mm.,  and  186  males,  from  101  to  173  mm.,  had  an 
average  size  of  133*1  mm.     The  curves  in  these  cases  are  good. 

These  hauls  were  made  with  a  shrimp-trawl.  On  8th  October,  in  a 
haul  with  the  fine-meshed  net  (A,  %•  1)  ^^^^  ^^  otter  trawl,  123 
females  and  114  males  were  procured,  the  average  of  the  former  being 
120  mm.  and  the  range  from  92  to  157  mm.,  and  of  the  latter  118*3 
and  the  range  98  to  152  mm. 

On  13th  October  458 females,  ranging  from  102  to  173  mm.  (4  to  6^ 
inches),  had  an  average  size  of  130*6  mm.  (5-^9^  inches),  and  574  males 
a  range  from  102  to  175  mm.,  and  an  average  size  of  126*1  mm.,  or 
4f|- inches.    The  curve  in  this  case  is  good  and  symmetrical. 

On  31st  October  a  haul  in  8-10  fathoms  gave  404  females  ranging  from 
100  to  180  mm.,  with  an  average  size  of  137*5  mm.,  or  5|  inches,  and  323 
males  from  102  to  173  mm.  with  a  mean  size  of  134*3  mm.,  or  5|  inches. 
The  curve  in  this  instance  is  also  83rmmetrical. 

On  17th-21st  December  this  series  was  not  well  represented.  It 
comprised  183  females  from  96  to  184  mm.,  and  an  average  size  of 
132*1  mm.,  or  5|  inches,  and  173  males  from  92  to  180  mm.,  with  a  mean 
size  of  127*4  mm.,  or  5  inches. 

In  the  hauls  in  May  in  Aberdeen  Bay  the  measurements  of  the  dabs 
obtained  in  the  otter  trawl  were  imperfect  and  have  been  discarded,  and 
I  am  therefore  unable  to  give  the  size  when  two  years  old  for  this  area. 
On  13th  June  the  series,  now  over  three  years  old,  was  represented  in 
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one  haul  by  twenty-one  females  from  136  to  218  mm.,  with  an  average 
size  of  173*0  mm.,  and  seven  males  from  135  to  193  mm.,  and  an  average 
size  of  162  mm.  The  curve  is  very  irregular  and  imperfect  and  the 
numbers  small.  A  better  curve  is  given  by  the  second  haul  on  the  same 
day,  in  which  308  dabs  whose  sexes  were  not  determined,  ranging  from 
131  to  219  mm.,  had  an  average  size  of  167*3  mm.,  or  6^  inches.  In  this 
case  the  curve  is  quite  symmetrical  to  19  cm.,  and  then  is  irregular,  and 
the  maximum  ordinate  is  at  16  cm.  On  5th  July  the  series  was  well 
represented  by  seventy-nine  females  from  1 48  to  224  mm  ,  and  an  average 
size  of  178*7  mm.,  or  7  inches,  and  forty-one  males  from  143  to  222  mm., 
with  an  average  of  176*9  mm.,  or  6ff  inches;  the  mean  size  of  the  group 
with  sexes  combined  being  178*1  mm.,  or  7  inches.  On  31st  July  the 
mean  size  of  109  females  was  195*7  mm.  {7^  inches),  and  the  range  from 
163  to  239  mm.;  the  mean  size  of  31  males  was  185*3  mm.  (7^  inches), 
and  the  range  from  164  to  224  mm.,  the  mean  size  of  the  mixed  group 
being  193*0  mm.,  or  7f  inches. 

In  the  Firth  of  Forth  on  9ih-13th  May,  twenty-six  females  ranging 
from  109  to  178  mm.  had  an  average  size  of  148*0  mm.,  or  5||  inches, 
and  21  males,  an  average  s|ze  of  151*4  mm.  (5^  inches)  and  a  range 
from  ill  to  181  mm.,  the  mean  size  of  the  group  being  149*5  mm.,  or 
5|-  inches.  On  23rd  July  the  mean  size  of  the  mixed  group,  now  the 
third,  was  179*1  mm.,  or  7i^  inches. 

It  appears  from  these  averages  that  the  mean  size  of  the  common  dab 
in  the  Fii*th  of  Forth  when  about  two  years  old  is  nearly  150 
mm.,  or  about  5|-  inches  in  length ;  it  is  probeibly  less  in  Aberdeen  Bay. 

The  next  older  series  is  not  very  fully  represented  in  most  of  the 
hauls.  In  Aberdeen  Bay  in  September  1900,  278  females  had  a  range 
from  176  mm,  to  267  mm.,  with  a  mean  size  of  213*4  mm.,  or  8^  inches, 
and  52  males,  ranging  from  175  to  246  mm.,  had  a  mean  size  of 
205*9  mm.,  or  8^  inches.  On  13th  October  the  mean  size  of  the  females 
was  216*4  mm.  (8|  inches),  and  of  the  males  199  0  mm.  (7^  inches). 
In  December  the  mean  size  of  49  females  was  250*3  mm.,  or  9|-  inches, 
and  of  four  males  241  8  mm.,  or  9|  inches.  The  differences  are  due 
principally  to  unequal  representation  of  the  groups. 

Comparison  may  now  be  made  of  the  apparent  annual  increment  of 
growth  from  one  series  to  another,  and  in  the  following  Table  are  given 
the  differences  between  the  averages  as  deduced  from  the  actual 
measurements  of  the  different  series. 
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Place  and  Date. 

I.  to  II. 

II.  to  III. 

III.  to  IV. 

IV.  to  V. 

Aberdeen  Bay. 
1900. 
18th-26th  Sept  . 
9th-18th  Oct.     . 
8th  Oct.      . 
13th  Oct.    . 
3l8t  Oct,     . 
17th-2l8t  Dec.   . 

1901. 
13th  June  . 
13th  Juno  . 
6th  July     . 
Slat  July    . 
18th  Oct.    . 
29th  Nov.   . 

66-2 
72-0 

- 

56-9 

6 

62-9 
66- 

59-7 

26 

[89-5] 
76-3 
56-4 
63-8 

68 -.5 

58-6 
61-9 

86-4 
83-1 
91-4 
86-8 
86*4 

86-2 

73-6 
78-7 
85-8 

6 
78-8 

66-2 

887 

72-9 

73-9 

- 

83*5 

71-8 
70-8 
68-3 

86-2 

85-1 
72-3 
77-2 

84-1 

? 
[92-6] 

74-8 

77-3 
77-6 

86-0 
77-0 
[91-8] 

6 

1 

- 
77-3 

- 

- 

- 
82-8 

791 

[29-1] 
43-3 

46-3 
48-8 

6 

?d 

Mean     . 

66-0 

63-1 

64-2 

84-2 

75-0 

80-8 

78-6 

77-3 

- 

- 

- 

- 

Firth  of  Forth. 
9th-13thMay     . 
23niJuly   . 
19th-22nd  Aug. 

- 

1 

60-4 
50-3 

82 

- 

- 

1 
1 

- 

- 

- 

- 

- 

With  regard  to  the  growth  from  the  first  series  to  the  second,  the 
remarks  made  on  a  former  page  as  to  the  imperfect  represen- 
tation of  the  early  series  in  the  collection  must  be  borne  in  mind. 
If  the  mean  sizes  then  adopted  be  taken  the  annual  increment  from 
the  first  series  to  the  second  series  becomes  amended  as  follows : — 

September,  83-6 ;  9th-13th  October,  82'5 ;  8th  October,  68*4 ;  December,  74-3 ;  18th 
October,  67*3 ;  29th  November,  67*4 ;  the  mean  being  73*9  mm. 

From  the  observations  it  would  appear  that  the  average  size  of  the 
common  dab  when  one  year  old  is  about  67  mm.,  or  2^  inches ;  that  it 
grows  in  the  next  year  nearly  three  inches  more  (73*9  mm.),  attaining  a 
lenfcth  of  about  140  mm.,  or  5^  inches;  and  that  in  the  next  year  it 
adds  rather  over  80  mm.  to  its  length,  the  dab  when  three  years  old 
measuring  about  220  mm.,  or  8§  inches. 

The  measurements  of  the  dabs  taken  in  the  Firth  of  Forth  in  May 
nearly,  but  not  quite,  correspond  to  these  figures,  the  males  of  the 
second  series — two  years  old — measuring  148  mm.,  or  5|f  inches,  and 
the  females  151*4  mm.,  or  5^^  inches,  the  mean  for  the  group  being 
149*5  mm.,  or  5|^  inches.  The  best  curve  in  Aberdeen  Bay  following  the 
spawning  season  refers  to  5th  July,  when  this  series  (now  III>)  had  a 
mean  size  of  178*1  mm.,  or  7  inches,  the  females  being  178*7  mm., 
and  the  males  176*9  mm. 
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It  will  be  observed  both  from  the  averages  and  the  curves  that  the 
growth  of  the  two  sexes  is  at  first  fairly  equal,  but  that  after  from  about 
160-170  mm.  (6i-6f  inches)  the  growth  of  the  males  becomes  greatly 
retarded,  while  the  females  continue  growing  almost  as  rapidly  as  before. 
These  differences  are  associated  with  the  attainment  of  sexual  maturity 
at  an  earUer  stage  in  the  male  than  in  the  female,  as  occurs  in  the  plaice 
and  long  rough  dab.  The  male  appears  to  reach  maturity  a  year  earlier 
than  the  female,  namely  when  two  years  old,  while  the  females  do  not 
spawn  until  their  third  year. 

The  dabs  of  the  Solway,  like  the  plaice,  grow  more  slowly  than  the 
dabs  on  the  East  Coast.  The  particulars  of  a  number  of  collections  at 
various  dates  will  be  found  in  the  Table  on  page  420,  and  curves 
representing  the  first  and  second  series  in  some  cases  are  given  on  Plate 
XV.  The  measurements  indicate  that  the  first  series,  or  brood  of  the 
year,  reaches  a  length  of  only  about  50  mm.,  or  two  inches,  in  the 
autumn.  In  these  cases  also  it  is  necessary  to  introduce  a  correction  for 
the  smaller  dabs  which  have  escaped  capture,  the  minimum  size  of  those 
taken  being  usually  from  33  to  37  mm.,  and  the  maximum  size  of  those 
belonging  to  the  group  about  60  or  63  mm. 

If  the  same  method  is  adopted  as  was  applied  to  the  series  from 
Aberdeen  Bay,  the  range  and  average  size  of  the  group  at  the  various 
dates  in  the  Solway  becomes  modified  as  follows  : — 


Date. 

No. 

Range. 

DiflFerence. 

Mean  Size. 

Mm. 

Mm. 

Mm. 

Ins. 

11th  September 

60 

iO-67 

87 

38-6 

14 

27th  September 

157 

20-03 

48 

41-5 

1| 

10th  October      . 

179 

22-6B 

41 

42-6 

m 

26th  October      . 

90 

^^-62 

40 

42-0 

m 

27th  Norember . 

17 

S£-e2 

40 

42-0 

m 

14th  March 

50 

25-02 

37 

43-5 

n 

28th  September 

198 

20-01 

41 

42-0 

If 

Slst  October      . 

171 

22-60 

88 

410 

IS 

27th  November . 

85 

22-62 

40 

42-0 

If* 

80th  December  . 

98 

23-57 

34 

40-0 

lA 

These  averages  and  ranges  must  be  regarded  as  approximate,  but 
they  fairly  indicate  the  growth  of  this  fish  in  the  Solway,  which  is  also 
indicated  by  the  curves. 

The  second  series  is  usually  imperfectly  represented,  but  in  some  cases 
the  curve  is  fairly  symmetrical.  On  26th  October  179  specimens 
ranged  from  65  to  112  mm.  ^2^^  to  4j^  inches),  with  a  mean  size  of 
81*6  mm.,  or  3|  inches.  In  this  case  the  older  fishes  were  not  present 
in  proper  proportion,  but  taking  the  limits  of  the  series  as  described,  the 
amended  mean  size  would  be  alx)ut  88*5  mm.,  or  3|  inches.  This  would 
represent  the  mean  length  of  a  dab  in  the  Solway  when  about  seventeen 
months  old,  and  show  the  apparent  increase  in  a  year  from  the  first 
series  of  44*5  mm.,  or  If  inches.  On  27th  November  156  specimens 
ranged  from  66  to  107  mm.,  the  mean  size  being  83*8  mm.,  or  3^  inches. 
On  10th  October,  145,  with  a  range  from  66  to  97  mm.,  had  an  average 
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size  of  78-6  mm.,  or  3J  inches.  On  27th  November  1900,  125  ranged 
from  68  to  108  mm.,  and  had  an  average  length  of  about  81  mm.,  or  ZX 
inches.  On  30th  December,  sixty-two,  ranging  from  67  to  98  mm.,  had 
a  mean  length  of  84*8  mm.,  or  3|  inches. 

THE  LONG  ROUGH  DAB  (Brepanopselta  plcUeaaaides,  Fabr.). 

Collections  of  this  species  were  obtained  by  the  fine-meshed  net  from 
deep  water  off  the  Shetlands,  from  the  Moray  Firth,  the  Firths  of 
Clyde  and  Forth,  and  from  deep  water  off  the  coast  of  Aberdeen. 

1.  Off  the  Shetlands. 

The  hauls  in  the  deep  water  in  the  northern  part  of  the  North  Sea 
were  made  in  August,  September,  and  October  1900,  and  in  May  and 
December  1901. 

In  two  hauls  on  31st  August  and  4th  September,  in  62  and  65 
fathoms,  about  65  miles  S.E.  by  E.  from  Sumburgh  Head,  3202 
long  rough  dabs  were  caught  and  measured.  The  sex  of  those  obtained 
in  the  first  haul  was  not  determined,  but  in  the  second  haul  the  sexes 
were  distinguished  and  their  measurements  separately  recorded. 

In  each  case  two  groups  were  very  clearly  represented,  the  first 
being  distinctly  marked  off  from  the  second  by  a  considerable  interval. 
In  the  haul  of  31st  August  there  were  20  specimens  belonging  to  the 
first  series,  measuring  from  28  to  57  millimetres,  with  a  range  of 
29  mm.,  and  an  average  size  of  48' 3  mm.,  or  1^  inches.  In  the  haul 
on  4th  September  244  fishes  of  this  series  were  obtained,  ranging  in 
length  from  31  to  63  mm.,  and  with  an  average  size  almost  precisely 
the  same — viz.,  48 '4  mm.  These  fishes  were  the  brood  of  the  year, 
probably  about  six  months  old,  and  their  small  size  after  a  summer's 
growth  attests  the  slow  development  of  this  species.  Moreover,  an 
examination  of  the  grouping  in  which  they  are  arranged  in 
2 -millimetre  groups,  or  of  a  curve  constinicted  on  that  grouping,  shows 
that  the  smallest  individuals  are  not  adequately  represented  (consider- 
able numbers  having  no  doubt  escaped  through  the  meshes  of  the  net), 
and  that  the  average  size  is  more  probably  under  46  mm. 

The  second  series  or  group  was  also  very  well  differentiated  in  each 
haul,  separated  from  the  yoimger  group  by  a  blank  interval  of  25  mm. 
and  14  mm.  respectively,  but  overlapping  slightly  the  next  older  group. 
In  the  collection  of  31st  August  the  series  (sexes  mixed)  commences 
at  82  mm.  and  extends  to  about  122  mm.  The  average  size  of  the  551 
fishes  composing  the  group  was  found  to  be  103*2  mm.,  or  4^^  inches, 
the  range  being  40  mm.  between  the  smallest  and  the  largest.  In  the 
second  haul  the  sexes  in  this  and  the  following  series  were  distinguished. 
Of  the  1334  fishes  forming  the  group,  782  were  males  and  552 
were  females.  The  males  ranged  in  length  from  77  mm.,  or  very 
slightly  over  three  inches,  to  119  mm.,  or  4f  inches,  the  difference 
between  the  largest  and  smallest  being  42  mm.,  or  1|  inches.  The 
average  size  was  102  mm.,  or  4  inchea  The  females  measured  from 
82  mm.,  or  about  3|  inches,  to  128  mm.,  or  slightly  over  five  inches, 
the  difference  in  size  between  the  largest  and  smallest  being  46  mm.,  or 
1|4  inches.  The  average  size  was  105-8  mm.,  or  slightly  over  4^ 
inches.  The  females  were  thus  somewhat  larger  than  the  males ; 
they  grow  faster,  as  I  have  already  explained.  If  the  measurements  of 
the  males  and  females  are  combined  the  termination  of  the  mixed 
group  is  found  to  be  precisely  as  in  the  haul  four  days  earlier — viz.. 
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at  122  mm.  (the  2-mm.  grouping  fix>m  117-118  to  129-130  being  11, 
15y  8  I  8,  10,  12,  12,  16),  and  if  the  females  in  excess  of  thia  are 
excluded,  and  the  males  between  119  and  122  mm.  are  added,  the 
average  size  of  the  combined  group  (of  1326  fishes)  is  103*5  mm,  or 
only  0*3  mm.  greater.  On  the  assumption  that  the  spawning  season  in 
the  region  indicated  has  its  maximum  about  the  middle  of  March,  as 
happens  further  south,  the  fishes  composing  the  group  would  have  an 
average  age  of  about  one  year  and  five  months. 

In  each  coUection  there  are  larger  fishes  belonging  to  older  genera- 
tions, but  the  demarcation  between  these  groups  is  in  some  measure 
problematical.  With  the  haul  of  Slst  August  the  difficulty  is  greater, 
since  the  sexes  were  not  distinguished  in  that  case,  and  thus  the 
confluence  due  to  simple  variation  in  growth  is  increased  and  com- 
plicated by  the  variation  in  the  size  of  male  and  female.  In  the  case 
of  the  haul  of  4th  September  the  curve  of  the  measurements  (PI.  XVI.) 
shows  a  group  of  females  beginning  about  130  mm.,  with  the  maximum 
ordinate  about  150  mm.,  and  a  regular  decline  to  about  165  mm.,  after 
which  there  is  irregularity  and  a  slow  fall  to  235  mm.  The  curve  of 
the  measurements  of  males  ascends  from  120  mm.,  reaches  its  maximum 
at  about  135  mm.,  and  then  declines  rapidly  to  145  mm.,  after  which 
it  slowly  descends  to  170  mm.  The  termination  of  the  third  group 
among  the  females  may  be  placed  at  174  mm.,  in  which  case  the  range 
extends  from  130  to  174  mm.,  and  the  average  size  of  the  325  fishes 
contained  in  it  is  154*0  mm.,  or  6-^  inches,  showing  an  increment  of 
growth  from  the  females  of  the  previous  generation  of  48*2  mm.  If 
the  limit  is  placed  at  the  point  where  the  first  interruption  in  the 
decline  of  the  curves  takes  place — viz.,  164  mm.,  the  average  size  of 
the  279  fishes  in  the  group  is  slightly  less — viz.,  153*2  mm. 

The  range  of  the  males  in  this  group  extends  from  121  mm.  to 
apparently  153  mm.,  and  the  average  size  of  the  145  fishes  composing  it 
is  136*9  mm.,  or  5f  inches,  showing  an  annual  increment  of  growth 
from  the  males  of  the  previous  generation  of  34*9  mm.,  or  1|  inches. 

A  fourth  series  of  females  appears  to  begin  about  175  mm.  and  to 
terminate  about  201,  Ihe  demarcation  in  this  case  being  more  doubtful. 
The  85  fishes  comprised  within  it  have  an  average  size  of  182*9  mm., 
or  74  inches,  showing  an  annual  increment  of  growth  from  the 
previous  generation  of  28*9  mm.  The  corresponding  males  are 
eighteen  in  number,  ranging  from  155  to  173  mm.,  and  having  an 
average  size  of  1561  mm.,  or  6^^  inches,  and  thus  indicating  an 
annual  growth  from  the  previous  series  of  19*2  mm.,  or  |  inches. 

A  fifth  group  of  females,  23  in  number,  is  placed  between  204  and 
238  mm.,  with  an  average  size  of  222*8  mm.,  or  8|  inches,  and 
showing  an  apparent  annual  increment  of  growth  from  the  previous 
generation  of  39*9  mm.,  or  1-;^  inches.  The  increment  indicated  is 
greater  than  in  the  previous  series,  which  shows  that  the  limits  of  the 
group  are  probably  not  accurately  defined,  or  the  proportion  of  the 
different  sizes  not  equally  represented.  One  female  at  261  mm.  probably 
belongs  to  a  sixth  series. 

On  16th  and  19th  October  two  hauls  with  the  fine  net  were  made  in 
the  northern  part  of  the  North  Sea,  in  60  to  65  fathoms,  about  sixteen 
miles  south-east  of  Fair  Isle,  and  therefore  about  fifty  or  sixty  miles 
further  to  the  westward  than  the  hauls  in  August  and  September. 
The  number  of  long  rough  dabs  obtained  was  1550.  The  first  series 
comprised  180  fishes  whose  sex  was  not  determined.  They  ranged  in 
length  from  40  to  68  mm.,  and  had  an  average  size  of  53*3  mm.,  or 
2|  inches.  The  second  series  was  very  distinctly  defined.  The 
females,  numbering  ^64,   varied  in  length  from  79  to  136  mm.,  and 
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their  average  size  was  111*4  mm.,  or  4|  inches.  The  males 
exceeded  the  females  in  number,  there  being  557  ranging  from 
81  to  123  mm.,  and  having  an  average  length  of  102.5  mm.,  or  4,^^ 
inches. 

These  averages  show  an  increased  growth  in  the  44  days  from 
September  4th  of  4*9,  mm.  for  the  first  series,  or  the  youngest  fishes,  of 
5*6  mm.  for  the  females  of  the  next  series,  and  of  '5  mm.  for  the  males; 
the  increase  for  the  males  and  females  of  the  second  generation  com- 
bined is  2*8  mm.  These  increments  agree  pretty  well  with  those  in 
othAr  cases  at  the  season.  It  is  therefore  not  probable  that  the  somewhat 
different  position  of  the  ground  where  they  were  taken  affected  the 
result. 

The  next  largest  group  in  the  October  hauls  was  faii'ly  well  demarcated. 
The  females  numbered  198,  and  ranged  from  137  to  about  175  mm.,  with 
an  averse  size  of  155*6  mm.,  or  6^  inches.  The  males,  125  in  number, 
ranged  from  124  mm.  to  apparently  158  mm.,  and  had  an  average  size 
of  137*6  mm.,  or  5]^  inches.  It  is  possible,  however,  as  an  examination 
of  the  curve  indicates,  that  the  males  of  this  group  end  at  146  mm.,  and 
that  the  next  group  commences  at  149  mm.  In  that  case  the  range 
would  be  only  22  mm.,  and  the  average  size  130*9  mim.,  or  5 A  inches. 
Comparison  of  the  corresponding  September  averages  indicates  an 
apparent  increaise  in  the  interval  of  1  6  mm.  for  the  females,  and  0*7  mm. 
for  the  males,  taking  the  former  average  as  correct. 

The  remaining  larger  females,  23  in  number,  form  a  fourth  group, 
with  a  range  from  176  to  203  mm.,  and  an  average  size  of  184*5  mm., 
or  7|  inches,  an  apparent  increase  of  1*6  mm.  from  4th  September. 
The  males  above  158  mm.  number  3,  viz.  166,  168,  and  183  mm.  If 
combined  they  have  an  average  size  of  172*0  mm.,  or  6|  inches,  which 
would  indicate  an  increase  of  15*9  mm.  from  the  corresponding  Septem- 
ber series  (of  18  fishes).  Probably,  therefore,  the  one  at  183  mm. 
represents  a  succeeding  group. 

A  haul  on  19th  May  1901,  in  65  fathoms,  about  58  miles  £.  by  S. 
of  Sumburgh  Head,  and  thus  about  25  or  30  miles  north  of  the  place 
where  the  August  and  September  hauls  were  made,  yielded  fewer 
specimens,  viz.  175,  and  of  these  141  belonged  to  the  first  series. 
Judging  from  the  experience  in  some  other  cases,  the  small  number  of 
the  larger  series  in  this  haul  may  have  been  due  to  the  temporary  con- 
gregation of  the  sexually  mature  fish  on  some  other  spot  in  connection 
with  spawning.  The  141  individuals  of  the  first  series  ranged  in  size 
from  52  to  92  mm.,  the  average  size  being  68*4  mm.,  or  2fj^  inches.  The 
mean  size  was  thus  15*1  mm.  larger  than  in  October,  the  increment 
representing  the  growth  in  the  interval  of  214  days  during  winter  and 
early  spring.    These  fish  were  about  fourteen  months  old  (PI.  XVII.). 

The  next  series,  or  those  a  little  over  two  years  old,  was  represent^ 
by  only  fifteen  females  and  nine  mules.  The  former  ranged  from  98  to 
146  mm.,  and  had  an  average  size  of  127*9  mm.,  or  5  inches,  showing, 
therefore,  an  apparent  growth  in  the  interval  named  of  16*5  mm.  The 
number  of  specimens  is  small,  but  the  amount  probably  approximates  to 
the  true  growth.  The  nine  males  ranged  from  113  to  138  mm.,  and  had 
an  average  size  of  124*8  mm.,  or  4||^  inches,  showing  an  apparent  growth 
in  the  214  days  of  22*3  mm.,  which  is  evidently  above  the  true  growth, 
owing  to  the  absence  of  the  smaller  males,  and  the  inconsiderable 
number.  A  third  group  of  fish  a  little  over  three  years  of  age  was 
represented  by  six  females  and  four  males.  The  former  ranged  from 
152  to  198  mm.,  with  an  average  size  of  170*2  mm.,  or  64^  inches,  in- 
dicating an  apparent  growth  from  October  of  14*6  mm.  The  males 
ranged  from  151  to  179  mm.,  with  an  average  of   167*0  mm.,  and 
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indicated  an  apparent  growth  from  October  of  28*3  mm.     The  number 
of  specimens  is  too  small  to  make  these  conclusions  reliable. 

Another  haul  wa«  made  on  11th  December  1901,  75  miles  S.E.  of  Sum- 
burgh  Head,  in  75  fathoms  of  water,  and  1830  long  rough  dabs  were 
obtained.  The  first  group  comprised  28  individuals,  ranging  in  length 
from  45  to  61  mm.,  and  having  an  average  size  of  54*4  mm.,  or  2^  inches. 
These  fish  were  about  nine  months  old.  The  next  series,  the  measure- 
ments of  which  give  a  very  complete  curve,  comprised  1249  specimens, 
614  females  and  635  males  (PL  XYII^).  Tlie  females  varied  in  length 
from  79  mm.  to  134  mm.,  with  a  range,  therefore,  of  55  mm.,  and  an 
average  size  of  104*8  mm.,  or  4|  inches.  The  males  extended  from  81 
mm.  to  118  mm.,  with  a  range  of  37  mm.  and  an  average  size  of  98*4 
mm.,  or  3J  inches. 

When  we  contrast  these  measurements  with  those  of  the  corres- 
ponding series  in  May  (which  was  then  the  first  series,  the  sexes  of 
which  were  not  determined)  the  mean  increase  amounts  to  33  mm.,  or 
1-]^  inches.  This  represents  the  apparent  growth  during  the  216 
days  throughout  the  summer  and  autumn  for  the  group  with  the  males 
and  females  combined. 

If  we  compare  the  measurements  of  December  1901  with  those  of 
October  1900  it  will  be  seen  that  while  the  average  size  of  the  first 
undifferentiated  group  is  greater  by  1*1  mm.  in  December  than  in 
October,  the  averages  for  the  males  and  females  of  the  second  series  for 
the  combined  undifferentiated  group  are  somewhat  less.  Thus,  while 
in  October  1900  the  females  had  an  average  length  of  11 1*4  mm.,  in 
December  1901  their  average  length  was  104*8  mm.,  or  6*6  mm.  less. 
The  males  at  the  former  period  had  yi  average  length  of  102*5  mm., 
while  at  the  latter  period  their  average  length  was  98*4  mm.,  or  4*1  mm. 
less.  The  range  of  sizes  in  the  two  cases  is  almost  alike — viz.,  for  the 
females  from  79  to  136  mm,  in  October,  and  from  79  to  134  in 
December  (the  next  largest  being  138  mm.),  and  for  the  males  81  to 
123  mm.  in  October,  and  81  to  118  mm.  in  December.  In  the  latter 
case  (males)  the  range  in  December  is  5  mm.  less ;  but  there  are  only 
three  between  lib  and  123  mm.,  the  transference  of  which  from  one 
group  to  another  would  make  no  appreciable  difference  in  the  average. 
The  curves  in  both  cases  are  good,  the  numbers  are  large,  and  the 
2-millimetre  grouping  shows  that  the  point  of  division  between  the 
groups  is  as  indicated. 

The  conclusion,  therefore,  appears  to  be  that  the  environmental 
conditions  for  the  growth  of  the  long  rough  dab  were  more  favourable 
in  the  summer  or  autumn  of  1900  than  in  1901.  Probably  the  bottom 
temperature  was  lower  in  the  latter  year. 

The  limits  of  the  larger  series  in  the  December  hauls  are  not  very 
clearly  defined.  The  females  of  the  third  group  begin  with  a  size  of 
138  mm.,  and  an  examination  of  the  2-mm.  grouping  shows  that  the 
series  may  end  at  173  or  at  183  mm.  The  former  is  the  best,  because  it 
corresponds  with  the  rest  of  the  curve  (see  PI.  XYII.),  and  the  group  as 
thus  defined  comprises  207  females,  having  an  average  size  of  155*7  mm., 
or  6^  inches,  and  this  is  0*1  mm.  more  than  the  corresponding  average 
in  October.  The  group  of  males  extends  from  121  to  either  149  or 
157  mm.;  if  the  latter  is  selected,  the  average  size  of  the  group  is 
138*7  mm.,  or  1*1  mm.  greater  than  in  October. 

The  fourth  group  is  still  less  easily  defined.  The'.females,  numbering 
140,  appear  to  extend  from  174  to  219  mm.,  with  an  average  size  of 
198*6  mm.,  or  7^  inches;  and  the  males,  21  in  number,  from  158  to 
178  mm.,  with  an  average  of  166*0  mm.,  or  6^  inches.  There  appears 
to  be  a  fifth  group  of  21  females  from  221  to  257  mm.,  and  having  an 
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average  length  of  229*2  mm.,  or  9  inches.     The  limits  and  averages  of 
these  larger  groups,  as  already  indicated,  are  uncertain. 

II.   Off  Abebdeen. 

A  series  of  hauls  were  made,  from  eight  to  twelve  miles  off  Aberdeen, 
where  a  depression  in  the  bottom  exists,  the  depths  varying  from  about  50 
to  70  fathoms.  The  number  of  long  rough  dabs  obtained  varied  very 
considerably.  The  results  of  their  measurement  formed  a  great 
contrast  to  those  described  above,  the  curves  being  usually  extremely 
irregular  or  erratic.  In  some  cases  a  series  was  represented  only  by 
the  larger  or  by  the  smaller  individuals  belonging  to  it ;  in  other  cases 
the  greater  number  appeared  to  belong  partly  to  one  group  and  partly 
to  another.  After  plotting  the  measurements  in  '5-centimetre  groups, 
in  2-millimetre  groups,  and  in  1 -centimetre  groups,  discordant  results 
were  in  many  cases  obtained.  There  are  indications  that  the  differentia- 
tion of  the  sexes  was  sometimes  not  exact,  particularly  in  June,  July,  and 
August,  but  that  this  does  not  explain  the  circumstance  referred  to  is 
evident  from  the  curves  of  thehaul  in  December  (PI.  XYII),  when  the 
sexes  were  carefully  separated,  all  those  not  clearly  females  being  opened. 
The  proximity  of  the  shallower  water  in  and  near  Aberdeen  Bay,  where 
long  rough  dabs  are  also  found,may  perhaps  partly  explain  the  difference 
of  the  results  from  those  obtained  far  from  shore,  since  the  temperature, 
and  no  doubt  the  feeding,  vary  within  a  short  space,  whereas  in  the 
deep  water  in  the  open  sea  the  conditions  are  more  uniform. 

The  first  series  of  younger  fishes  was  not  represented  in  the  hauls  in 
June  and  July,  but  they  werq  found  in  the  haul  on  21st  August. 
Eleven  were  then  captursd .ranging  in  size  from  48  to  57  mm.,  and 
having  an  average  length  of  53*0  mm.,  or  2\  inches.  In  September  two 
were  obtained  measuring  54  and  58  mm.  On  5th  November  two  females, 
63  and  67  mm.,  and  four  males  from  60  to  64  mm.,  were  taken,  the 
average  size  being  65*0  mm.  for  the  former  and  62*0  mm.  for  the  latter, 
and  the  mean  was  63*0.  On  28th  November  the  number  caught  %vas 
eleven,  ranging  from  61  to  75  mm.,  and  having  an  average  length  of 
66*1  mm.  On  16th  December  116  were  caught  varying  in  size  from  53 
to  80  mm.,  the  average  size  being  65*5  mm.,  and  in  January  none  were 
taken.  So  far  as  these  observations  go  they  show  a  growth  of  10  mm.  in 
the  period  from  2l8t  August  to  5th  November,  and  of  2*5  mm.  between 
5th  November  and  16th  December. 

The  next  series,  as  already  mentioned,  was  imperfectly  and  irregularly 
represented  in  the  hauls.  On  28th  June  nineteen  females  from  78  to 
113  mm.  were  fairly  well  defined;  they  had  an  average  length  of 
97.5  mm.,  or  3^  inches.  Eleven  males  belonged  to  the  same  group,  from 
90  to  117  mm.,  and  with  an  average  size  of  103*4  mm.  On  28th 
November  the  same  series  comprised  eighteen  females  from  110  to 
142  mm.,  the  average  size  being  125*6  mm.,  or  ^\^  inches,  and  eleven 
males  ranging  from  107  to  135  mm.,  and  averaging  123*6  mm.  The 
apparent  increase  in  length  in  the  five  months  was  thus  28*1  mm.  for  the 
females  and  20*2  mm.  for  the  males,  while  the  apparent  annual  increase 
from  the  preceding  series  was  58*7  mm.  The  next  series  was  fairly  well 
defined  in  this  haul,  the  females  numbering  22,  ranging  from  150  to 
196  mm.,  and  averaging  175*9  mm.,  or  6 j^ inches;  and  the  twenty-six 
males  varying  from  141  to  174  mm.,  and  having  an  average  size  of 
155*4  mm.,  or  ^  inches.  Comparison  with  the  previous  group  shows 
an  apparent  annual  rate  of  growth  of  50*3  mm.  (  2  inches)  for  the 
females  and  of  31*8  mm.  (1|  inches)  for  the  males. 

The  haul  on  16th  December  proved  the  most  productive,  1823  long 
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rough  dabs  being  taken,  and  they  gave  the  best  results.  The  first  series 
of  this  haul  has  been  described.  The  females  of  the  next  series,  389  in 
number,  were  well  defined,  extending  from  about  106  to  about  157  mm., 
and  having  an  average  size  of  130*6  mm.,  or  b^  inches.  Tlfe  limits  of 
the  males  were  also  defined,  but  they  were  confiuent  to  a  reoiarkable 
degree  with  those  of  the  next  older  series  (PI.  XVII).  They  numbered 
448,  ranged  from  100  to  about  142  mm.  in  length,  and  had  an  average 
size  of  128*7  mm.,  or  5-j^  inches.  The  indicated  growth  from  the 
.  corresponding  series  at  the  end  of  June  amounted  to  33*1  mm.  for  the 
females  and  25*3  mm.  for  the  males,  and  the  annual  increment  of 
growth  deduced  from  the  average  of  the  previous  generation  was  (for 
males  and  females  combined)  64  mm.,  or  2^  inches. 

The  smallest  females  of  the  third  series  were  158  mm.  long,  but,  as 
usual,  the  limit  between  this  series  and  the  next  older  was  difficult  to 
define.  I  have  placed  it  at  198  mm.,  and  the  average  size  of  219 
fishes  included  in  it  is  178*5  mm.,  or  7  inches.  The  limit  of  the  males 
is  also  difficult  to  decide,  but  they  appear  to  extend  from  143  mm.  to 
180,  comprising  578  fishes  with  an  average  size  of  157*1  mm.,  or  6^ 
inches.  These  averages  indicate  an  annual  increment  of  growth  from 
the  preceding  generation  of  47*9  mm.  (1|-  inches)  for  the  females,  and 
28*4  mm.,  or  1|  inches,  for  the  males. 

The  largest  females  present  appear  to  form  two  succeeding  series,  one 
ranging  from  200  to  227  mm.,  comprising  51  individuals,  and  having  an 
average  size  of  2 10*5  mm.,  or  8^  inches,  and  the  other  represented  by 
five  specimens  from  245  to  265  mm.,  with  an  average  size  of  259  mm.,  or 
10|  inches.  The  annual  increment  indicated  by  the  former  average  is 
32  mm.,  and  by  the  latter  38*5  mm.,  which  is  probably  inaccurate. 
There  were  also  seventeen  larger  males,  of  which  sixteen,  from  181  to 
201  mm.,  are  classed  together,  having  an  average  size  of  187*1  mm.,  or 
7 1  inches ;  the  other  at  214  mm.  probably  represents  another  series. 

A  haul  on  15th  January  1902  yielded  77  long  rough  dabs,  of  which 
46  belonged  to  one  series-^viz.,  31  females  varying  from  106  to  145  mm. 
in  length,  with  an  average  size  of  123*9  mm.,  or  4|  inches,  and  fifteen 
males  from  109  to  137  mm.,  and  averaging  125*1  mm.  These  sizes  are 
smaller  than  in  the  corresponding  series  in  the  December  haul,  but  in 
this  particular  case  a  net  with  a  somewhat  smaller  mesh  than  usual  was 
employed.  The  second  series  present  was  composed  of  31  fishes,  twenty- 
six  females,  from  160  to  208  mm.,  and  averaging  184*9  mm.,  or  7-i^ 
inches,  and  five  males,  ranging  from  147  to  180  mm.,  with  an 
average  size  of  157*4  mm.,  or  6^  inches.  The  averages  in  this  case  are 
slightly  above  those  of  December.  The  apparent  annual  increment 
of  growth  from  one  series  to  the  other  is  61*0  mm.,  or  2|  inches  for  the 
females,  32*3  for  the  males,  and  45*9  mm.  for  the  sexes  combined. 

III.  The  Firth  of  Forth. 

Certain  hauls  were  made  in  the  Firth  of  Forth  in  May,  June,  July, 
and  August,  the  same  small-meshed  net  being  employed ;  one  series  were 
made  at  Station  III.,  in  from  eight  to  ten  fathoms,  and  another  series 
at  Station  V.,  near  the  mouth  of  the  Firth,  in  from  20  to  30  fathoms 
(PI.  XVIII.)  The  number  of  large  fishes  taken  was  relatively  small,  but 
the  younger  series  were  well  represented.  The  brood  of  the  year  were 
found  in  small  numbers  in  May  at  both  stations  ;  at  Station  III.  there 
were  three,  32,  42,  and  52  mm.,  but  it  is  possible  the  latter  belonged  to 
the*  next  series,  the  smallest  member  of  which  as  defined  was  57  mm. 
The  average  for  the  three  was  42  mm.,  or  1|  inches,  or  if  the  one  at  52 
mm.  be  excluded,  37  mm.   At  Station  Y .  two  were  caught,  32  and  49  mm., 
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with  an  average  of  40*5  mm.,  the  next  largest,  belonging  to  the  succeeding 
series,  measuring  60  mm.  On  19th  August,  at  Station  III.,  24  ranged 
from  46  to  75  mm.,  with  an  average  size  of  51*3  mm.,  or  2  inches ;  on 
22nd  August  nineteen,  ranging  from  45  to  59  mm.,  had  an  average  length 
of  52*8  mm.;  the  average  of  the  two  combined  was  51*9  mm.,  or  2^^ 
inches.  At  Station  V.,  on  24th  July,  four  ranged  from  39  to  51  mm., 
with  an  average  of  43*3  mm. ;  on  16th  August  the  average  was  increased 
to  52*3,  the  number  of  specimens  being  31  and  the  size  varying  from  44 
to  59  mm.  On  21st  August  sixty-five  of  this  series,  ranging  from  36  to 
63  mm.,  had  an  average  length  of  54*4  mm.,  and  the  mean  size  of  the 
96  fishes  belonging  to  this  series  for  the  dates  mentioned  was  54*8  mm., 
or  2-^  inches.     . 

The  next  series  was  also  well  represented  in  most  of  the  hauls,  and 
formed  the  greater  bulk  of  the  catches.  In  May,  in  8  to  10  fathoms,  504 
of  this  series  were  taken,  the  sexes  of  which  were  not  determined  ;  the 
combined  group  gave  an  average  of  87*1  nmi.,  or  Scinches,  and  ranged 
from  57  to  123  mm.  On  20th  June  this  series  was  imperfectly 
represented,  the  smaller  fishes  being  absent,  and  the  twenty  specimens 
obtained  varied  from  104  to  about  135  mm.,  giving  an  average  of 
113*5,  which  is  too  high.  On  24th  July  278  of  this  series  ranged  from 
83  to  135  mm.,  with  an  average  of  1 12*1  mm.,  or  4^  inches,  and  showing 
an  increment  of  growth  from  9th  to  16th  May  of  25  mm.,  or  1  inch. 
On  19th  August  this  series  comprised  300  long  rough  dabs,  of  which  207, 
ranging  from  100  to  146  mm.,  were  females,  with  an  average  size  of 
122*2  mm.,  (4|f  inches),  and  93  males,  from  94  to  129  mm.,  and  having 
an  average  length  of  1 12*4  mm.  The  mean  length  of  the  series  combined 
was  119*1,  or  4|^  inches.  On  22nd  August  the  series  was  represented 
by  170  females  and  90  males,  the  former  varying  in  length  from  88  to 
146  mm.,  and  with  a  mean  length  of  122*9  mm.,  while  the  males  ranged 
from  97  to  140  mm.,  and  had  a  mean  size  of  116*9  mm.  Combining  the 
hauls  in  August  the  series  is  represented  by  560  fishes,  the  females 
numbering  377,  ranging  from  88  to  146  mm.,  and  having  a  mean  length 
of  122*5  mm.,  or  4||  inches ;  183  males  varied  from  94  to  140  mm.,  and 
had  an  average  size  of  114*6  nmi.,  or  4|  inches.  The  mean  length  of 
the  combined  sexes  was  120*0  mm.,  or  4|  inches,  showing  an  apparent 
mean  growth  of  7*9  mm.  during  the  twenty-eight  days  from  the  date  of 
the  July  haul,  and  32*9  mm.  in  the  101  days  from  the  hauls  in  May. 

At  the  outer  station,  in  from  20  to  30  fathoms,  this  series  was 
represented  in  the  haul  of  10th  May  by  565  specimens,  ranging  from  60 
to  103  mm.,  and  having  an  average  size  of  83*4  mm.,  or  Scinches;  the 
mean  size  was  thus  3*7  mm.  under  that  of  those  taken  at  Station  III. 
On  24th  July  the  average  of  the  series  was  116*9  mm.,  the  number  of 
specimens  being  334,  and  the  range  from  95  to  142  nmi.  On  16th 
August  the  average  of  the  group  was  124*6  mm.  (4|  inches),  the  number 
of  fishes  being  326  ;  of  these  the  females,  numbering  145,  ranged  from 
110  to  147  mm.,  with  an  average  length  of  128*7  mm.,  and  the  males, 
which  numbered  181,  ranged  from  106  to  136  mm.,  and  had  an  average 
size  of  121*3  mm.  On  21st  August  the  average  size  of  204  females 
was  129*0  mm.,  and  the  range  from  101  to  148  mm.,  while  the  mean 
length  of  the  males,  243  in  number,  was  122*8,  and  the  range  in  size 
from  106  to  141  mm.  The  combined  August  hauls  for  this  series  gave 
an  average  for  the  349  females  of  128*9  mm.,  or  5^"^  inches,  and  for  the 
424  males  of  122*1  mm.,  or  4^|  inches,  while  the  average  of  the  combined 
sexes  was  125*2  mm.  (4ff  inches),  and  that  for  the  group  as  determined 
by  the  curve — including  twenty-one  males  of  the  next  series — was 
125*7  mm.  These  averages  are  higher  than  those  for  the  corresponding 
series  in   August  at    the    inner  station   by   6*4,    7*5,  and   5*2  mm. 
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respectively.  This  might  be  due  to  some  extent  to  difference  of  rate  of 
growth  in  the  two  locsJities ;  but  the  curve  for  the  fish  from  the  deeper 
water  is  rather  better  than  the  other. 

The  apparent  increment  of  growth  of  the  fishes  in  the  group,  as  shown 
by  these  averages,  is  33*5  mm.  from  10th  May  to  24th  July  (75  days), 
and  8-3  mm.  from  24th  July  to  19th  August  (27  days),  or  a  total  increase 
in  the  102  days  of  41*8  mm.,  or  1|  inched.  The  corresponding  increase 
in  the  same  period  at  Station  III.  was  very  nearly  the  same,  viz. 
7*9  mm.  and  32'9  mm.,  the  total  being  40*8  mm.,  or  only  1  mm. 
less  than  the  other.  The  number  of  fishes  on  which  the  former 
calculation  is  based  was  1675,  the  number  in  the  latter  case  being  1342, 
and  the  close  agreement  of  the  mean  increase  in  the  two  cases  proves,  I 
think,  that  the  amount  of  growth  indicated  very  closely  approximates  to 
the  truth. 

Comparison  of  the  average  size  .for  this  and  the  preceding  group  in 
the  various  months  shows  an  apparent  annual  rate  of  growth  as 
follows : — 


Month. 

III. 

V. 

Mm. 

Mm. 

May 

45-1  (3  fish) 

42-9  (2  fish) 

Juno         .... 

... 

July 

... 

73-6  (4  fish) 

August  (1) 

67*8  (24  fish) 

72-3  (81  fish) 

August  (2) 

68-1  (19  fish) 

71*7  (66  fish) 

Larger  series  were  present  in  these  Forth  hauls,  but  as  usual  the 
difficulty  of  differentiating  some  of  them  is  considerable.  The  third 
group  at  the  inner  station  in  May  was  imperfectly  represented.  It 
comprised  forty-five  females  varying  from  159  to  201  mm.,  and  having 
an  average  length  of  183*7  mm.,  and  fifteen  males  from  138  to  189  mm., 
with  an  average  of  172*3  mm.,  the  average  for  the  combined  group  being 
180*9  mm.,  or  7^  inches.  These  averages  are  too  large  to  represent 
accurately  the  real  mean-size  of  the  group.  On  June  20th  twenty- 
seven  females  of  this  series  had  an  average  size  of  178*6  mm.,  and  a 
range  from  154  to  208;  and  seven  males  varying  from  151  to  198, 
and  possessing  a  mean  length  of  171*9  mm.,  the  average  for  the  group 
with  the  sexes  combined  being  177*2  mm.,  or  7  inches.,  t.e.  less  than 
in  May.  On  24th  July  the  average  for  the  combined  group,  comprising 
twenty-nine  fishes,  appears  as  177*8 mm.;  on  19th  August  it  was 
183*5  mm.  for  35  fishes,  the  mean  length  of  the  females  being  190*9mm., 
and  of  the  males  158*4  mm.  The  same  series  on  22nd  August  had  an 
average  size  of  190*6  mm.  for  females — twenty-eight  in  number — and 
173*7  for  three  males,  and  the  averages  for  this  series  in  the  August 
hauls  combined  are  for  females  190*8  mm.,  with  a  range  of  from  155 
to  213  mm.,  and  for  males  162*5  mm.,  ranging  from  137  to  188  mm., 
the  average  for  the  group  with  the  sexes  combined  being  186*1  mm.,  or 
7^^  inches. 

At  the  outer  station  in  May  this  series,  imperfectly  represented, 
comprised  32  males  and  90  females,  the  mean  length  of  the  former 
being  169*5  and  the  range  from  143  to  185  mm.,  while  the  males  ranged 
from  125  to  179  mm.,  and  had  an  average  of  149*1  mm.    The  average 
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for  the  combiDed  sexes  was  154*5  mm.  In  July  the  mean  size  was 
172*2  mm.  for  the  group  with  the  sexes  mixed,  and  the  combined  hauls 
in  August  comprised  ninety  females  with  an  average  length  of 
189*0  mm.,  and  seventy-four  males  with  an  average  size  of  156*2  mm., 
the  mean  for  the  group  being  174*2. 

It  is  clear  from  the  variations  in  the  averages,  and  from  the  curves, 
that  the  mean  size  is  not  truly  represented.  The  apparent  annual 
increment  of  growth  from  the  previous  or  younger  series  indicated  by 
the  averages  named  is  as  follows: — 


Month. 

III. 

2d 

? 

V. 

1        ? 

6 

-^ 

r« 

May.       .       .       . 

. 

- 

93-8 

- 

_ 

711     ' 

June 

.  ,     (54-4 

1 

[62-2J 

63-7 

- 

- 

.       1 

July         .       .       . 

J 

- 

65-7 

- 

- 

'     56-3      1 

August  (1)      .       . 

.  '     68-7 

46-0 

64-4    * 

59-8 

34 

47tJ 

August  (2)      •. 

.       677 

56-8 

68-1 

60-3 

34-1 

53-3 

Augu.st  (moau) 

.       68-3 

47-9 

66-1 

60-1 

341 

49-0     - 

The  differences  in  some  of  these  cases  are  considerable,'and  may  be 
pirtly  ascribed  to  the  imperfection  of  the  third  series,  and  partly 
perhaps  to  its  limits  not  having  been  accurately  deteimined.  In  May 
at  Station  III.  the  smaller  fishes  of  the  group,  as  already  stated,  were 
absent,  and  the  average  was  consequently  too  high.  In  June  there 
were  only  three  males  in  the  second  group,  and  seven  in  the  third. 

Still  older  series  were  represented,  but  their  limits  are  even  more 
doubtful.  In  May  at  Station  III.  three  additional  groups  appear  to  be 
present,  the  fishes  in  each  consisting  exclusively  of  females.  The  first 
of  these,  or  Group  IV.,  comprised  thirty-nine  specimens,  with  an  average 
length  of  225*8  mm.,  or  8^  inches;  the  next  contained  seven  specimens 
whose  average  length  was  292*0  mm.,  and  the  next  four  specimens  with 
an  average  size  of  337  mm.  The  annual  increments  represented  by 
these  averages  are  42*1,  66*2,  and  45  mm.  In  the  August  hauls  other 
two  series  were  represented,  also  exclusively  females;  one  (IV.)  com- 
prised 51  fishes  ranging  from  215  to  261  mm.,  and  having  an  average 
length  of  235*0  mm.,  the  other  (V.)  comprised  ^ve  from  260  to  289  mm. 
with  an  average  size  of  274*2  mm.,  or  10^  inches.  The  apparent  annual 
increments  indicated  are  respectively  44*2  mm.  and  37*2  mm. 

At  Station  V.  the  fourth  group,  consisting  of  females  only,  gave  in 
May  an  average  of  211*1  mm.,  and  the  range  was  from  190  to  241  mm. 
There  were  two  larger  females  measuring  267  and  312  mm.  respectively. 
In  the  haul  on  16th  August  the  fourth  group  was  represented  by  seven- 
teen females  with  an  average  of  223*5  mm.,  and  a  range  from  211  to 
250  mm.;  in  the  haul  on  21st  August  it  was  represented  by  twenty- 
four  females  with  a  range  from  212  to  251  mm.,  and  an  average  of 
225*3  mm.  There  were  two  females  measuring  288  and  310  mm.,  and 
one  measuring  354  mm.  The  averages  given  show  either  that  the  true 
limits  of  these  older  groupii  have  not  been  established,  or  that  the 
groups  were  imperfectly  represented.  While  a  study  of  the  grouping 
and  the  curves  in  a  given  case  appeared  to  indicate  that  a  certain 
demarcation  was  natural,  another  case  contradicted  it;   and    it    is 
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evident  that  a  large  number  of  measurements  of  the  older  fishes  would 
require  to  be  made  at  the  same  time  in  order  to  determine  the  natural 
limits  of  the  groups. 

Yery  large  long  rough  dabs  were  taken  in  the  Firth  of  Eorth. 
The  largest  female  obtained  in  the  hauls  described  at  Station  III. 
in  June  measured  387  mm.,  or  15|  inches,  another  measured  349  mm. 
and  others  310  and  312  mm.  The  largest  male  obtained  was  210  mm. 
8^  (inches),  the  next  in  size  measuring  197  and  198  mm. 

IV.   Moray  Firth. 

The  long  rough  dabs  obtained  in  certain  hauls  in  the  Moray  Firth 
were  also  measured.  On  4th  July  1901  246  were  caught  in  the  small- 
meshed  net  in  83-85  fathoms,  about  8||  miles  off  Kinnaird  Head,  and 
their  measurements  indicated  the  presence  of  three  gi*oups.  The  first 
consisted  of  92  females  and  46  males,  the  former  having  a  range 
of  from  76  to  115  mm.,  with  an  average  size  of  98*6  mm.,  or  3^  inches, 
while  the  males,  varying  from  87  to  113  mm.,  had  an  average  size 
of  99 '8  mm.,  or  3|^  inches,  the  average  for  the  group  with  the  sexes 
combined  being  98*3  mm.  The  next  group  consisted  of  forty-nine 
females  and  fifteen  males,  the  former  ranging  from  135  to  172  mm., 
with  an  average  me  of  153*9  mm.,  or  6  j^  inches,  while  the  males, 
measuring  from  128  to  157  mm.,  had  an  average  length  of  140*9  mm., 
or  5^  inches.  The  average  for  the  group  with  sexes  combined  was 
150*8  mm.  A  third  series  comprised  forty -three  females  with  an 
average  size  of  188*9  mm.,  and  arrange  from  174  to  214,  and  one 
male  172  mm.  long.  The  apparent  annual  increments  of  growth 
between  the  successive  groups  in  this  haul  are,  for  females  55*3 
and  35*0  mm.,  and  for  males  42*3  and  -31*1  mm.,  the  appai'ent  incre- 
ment for  the  second  series  with  sexes  combined  being  52*5  mm. 

Other  hauls  were  made  with  the  small  shrimp-net  of  the  "  Garland  " 
in  April  and  May  in  about  35  fathoms,  eighteen  miles  north  of 
Mucduff.  On  April  24th  the  first  series  consisted  only  of  eight 
fishes,  namely,  five  females  ranging  from  66  to  73  mm.,  and  with  an 
average  size  of  68*2  mm.,  or  2\^  inches,  and  three  males  from  67 
to  73  mm.,  with  a  mean  size  of  69*3  mm.  The  next  series  consisted 
of  nine  females  and  fifteen  males,  the  former  varying  from  127 
to  153  mm.,  and  having  an  average  size  of  139*9  mm.,  or  5 J  inches, 
and  the  latter  ranging  from  119  to  150  mm.,  with  a  mean  size 
of  135*9  mm.  With  the  sexes  combined  the  first  series  had  an  average 
size  of  68*6  mm.,  and  the  second  one  of  137*4  mm.  The  apparent  annual 
increment  of  growth  from  the  first  to  the  second  series  was,  for  females 
71*7  mm.,  for  males  66*3  mm.,  and  for  the  combined  sexes  68*8  mm.,  or 
2|^  inches. 

The  haul  on  31st  May  yielded  only  two  long  rough  dabs  of  the  first 
series,  a  female  measuring  96  mm.,  and  a  male  97  mm.  The  second 
series  comprised  eighteen  females  from  127  to  155  mm.  long,  and  with 
an  average  size  of  142*3  mm.,  or  5§  inches,  and  seventeen  males  ranging 
from  124  to  152  mm.,  whose  mean  length  was  138*7  mm.  The  annual 
increment  of  growth  based  on  two  fishes  in  one  series  is  of  little  value 
alone,  still  here  they  correspond  well  with  the  facts  in  other  cases, 
showing  an  increase  of  46*3  mm.  for  females,  and  41*7  for  males.  The 
^me  remark  applies  to  the  amount  of  growth  in  the  interval  of 
38  days,  as  deduced  from  comparison  of  the  averages.  For  the  females 
of  the  first  series  it  was  27*8  mm.,  and  for  the  males  27*7  mm.  For  the 
second  series  the  increment  for  females  in  the  period  was  only  2*4  mm ., 
and  for  the  males  2*8  mm. 
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V.  The   Firth  op  Oltdb. 

A  number  of  hauls  were  made  in  the  Firth  of  Clyde  between  the 
island  of  Fladda  and  Tumberry  Point  in  August,  September,  October, 
and  December  1899,  the  shrimp-trawl  of  the  "  Garland "  being  used. 
The  depth  varied  from  about  thirty  to  over  forty  fathoms.  The 
measurements  contrast  with  those  obtained  on  the  East  Coast,  and 
show  that  the  long  rough  dab  grows  more  slowly  in  the  Clyde  (PI.  XIX.). 

The  first  series  was  represented  in  a  haul  on  30th  August  by  four 
specimens,  from  41  to  45  mm.  in  length,  and  having  an  average  size  of 
43*5  mm.  On  14th  September  ninety-one  belonging  to  this  series  had 
an  average  length  of  45*0  mm.;  of  these,  forty-one  were  females  ranging 
from  39  to  52  mm.,  the  mean  size  being  45*8  mm.,  twenty-three  were 
males  from  41  to  50  mm.,  and  having  an  average  length  of  45*6  mm. 
On  1 2th  October  the  mean  size  of  232  specimens  had  increased  to  48*9  mm., 
the  range  being  from  40  to  57  mm.  In  December  (15th  to  18th)  the 
mean  length  of  twenty  -  nine  specimens  was  52*6  mm.,  the  range 
extending  from  46  to  59  mm.  On  drd  April  1900,  ninety-five  specimens, 
varyingfrom49  to  64  mm.,  had  an  average  size  of  55*5  mm.,  or  2i^ inches, 
the  females,  fifty-seven  in  numbei*,  averaging  55*8  mm,  and  the  males, 
numbering  thirty-eight,  averaging  55*1  mm. 

Thus  the  increments  of  growth  of  this  series  in  the  intervals  between 
the  various  hauls  were  as  follows: — 


Date. 

No.  of 
Days. 

• 
No.  of  Fish. 

Average 
Size. 

Increase. 

Bate 

per  10  days 

in  mm. 

30th  August  to  14th  Sept. 
14th  Sept  to  12th  Oct.     . 
12th  Oct.  to  17th  Dec.      . 
17th  Dec.  to  3rd  April     . 

16 

28 

66 

107 

4  and  91 
91  and  232 
232  and  29 
29  and  95 

Mm. 
43-6  45-8 
49-0 
52-8 
65-5 

Mm. 
2-3 
3-2 
3-8 
2-7 

1-63 
1-14 
0-57 
0-25 

216 

12-0 

0-56 

The  increase  of  12  mm.  (scarcely  half  an  inch)  in  the  period  indicated 
is  very  small,  and  contrasts  with  the  more  rapid  growth  on  the  East 
Coast,  as  shown  by  the  following  particulars  referring  to  the  northern 
part  of  the  North  Sea,  off  the  Shetland  Isles  (I.),  and  the  deep  water  off 
Aberdeen  (II.). 
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I>at6. 

No.  of 
Days. 

No.  of  Fish. 

Average 
Size. 

Increase. 

Rate 
per  10  days. 

Mm. 

Mm. 

Mm. 

I.  31st  Aiig.  to  4th  Sept.  . 

4 

20  and  244 

r  48-3  ^ 
.  48-4   J 

01 

... 

1       4th  Sept.  to  17th  Oct.  . 

21 

244  and  180 

53-3 

4-9 

2-33 

17th  Oct.  to  19th  May  . 

218 

180  and  141 

68-4 

15-1 

0-71 

1 

238 

201 

0-84 

1 
II.  2l8t  Aug.  to  5th  Nov.  . 

76 

11  and  6 

f  63-0  ^ 

100 

1-31 

[  630  J 

6th  Nov.  to  28th  Nov.  . 

23 

6  and  11 

661 

31 

1-34 

1       28th  Nov.  to  16th  Dec. 

18 
117 

11  and  116 

65-6 

-0-6 

1 

12-5 

1-07 

The  periods  do  not  quite  correspond,  and  that  for  the  northern  part 
of  the  North  Sea  includes  a  large  part  of  May,  a  more  favourable  month 
for  growth,  but  they  serve  to  indicate  a  more  rapid  growth  of  the 
long  rough  dab  in  autumn  and  winter  on  the  East  Coast  than  in  the 
Clyde,  and  the  average  size  of  the  series  at  corresponding  dates  indicates 
the  same  thing.  Thus  at  the  end  of  August  the  mean  size  on  the 
Clyde  was  43*5  mm.,  compared  with  48*3  mm.  off  the  Shetlands  and 
53*0  mm.  off  Aberdeen  ;  in  October  the  Clyde  average  was  49*0  mm., 
while  it  was  in  that  month  53*3  off  the  Shetlands;  in  December 
the  Clyde  average  was  52*8  mm.,  compared  with  65*5  mm.  off  Aberdeen. 
The  causes  of  this  difference  are  not  clear,  but  the  more  tardy  growth  of 
the  firat  series  on  the  Clyde  within  the  considerable  part  of  the  year 
referred  to  would  suggest  a  smaller  annual  increment  and  tardy 
growth  in  the  next  larger  series.  Such  is  found  to  be  the  case,  and 
it  at  first  caused  a  little  mystification.  It  is  well  shown  in  some  of 
the  curves  (PI.  XIX.). 

Considering  the  next  older  series  or  generation,  the  haul  on  30th 
August  yielded  ninety-nine  specimens  from  65  to  87  mm.  in 
length,  and  with  an  average  size  of  77*6  mm.,  or  3^  inches.  On  the 
presumption  that  the  rate  of  growth  in  the  two  periods  was  similar, 
the  difference  between  the  average  for  April  and  this  avearge  would 
indicate  the  amount  of  growth  in  summer,  viz.  from  3rd  April  to 
the  end  of  August,  a  period  of  150  days,  and  the  difference  is 
22*1  mm.  If  the  ascertained  growth  in  the  remainder  of  the  year, 
from  30th  August  to  3rd  April,  given  above,  be  added  to  this — namely, 
120  mm. — it  indicates  an  annual  increment  at  this  stage  of  about 
34  mm.,  which  closely  corresponds  to  the  increment  deduced  from 
comparison  of  the  average  size  of  the  annual  groups  or  series  at  a 
given  date. 

The  particulars  of  the  second  series  in  the  various  hauls  are  as 
follow : — On  1st  August  twenty  were  taken  with  an  average  size  of 
76-5  mm.,  and  a  range  from  67  to  88  mm.  On  30th  August  the 
average  for  the  ninety-nine  specimens  of  both  sexes  was,  as  we  have 
seen,  77*6  mm.,  and  the  range  65  to  87  mm.  On  14th  September  the 
range  of  thirty-six  specimens,  of  both  sexes,  was  from  62  to  91  mm., 
and  the  average  size  77  6  mm. ;   twenty-one  were  females  averaging 
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79*4  mm.y  and  fifteen  were  males  averaging  75*2  mm.  On  12th 
October  the  mixed  series  ranged  from  '66  to  97  mm.,  and  avei-aged 
81*6  mm.,  the  females,  eighty  in  number,  having  a  mean  size  of 
80*8  mm.,  and  the  114  males  a  mean  size  of  82*2  mm.  In  December  the 
average  of  the  mixed  series  was  82*0  mm.,  and  the  range  from  68  to 
103  mm.;  twenty-three  females  averaged  85*4  mm.,  and  twenty -one  males 
78*4  mm.  In  April  the  average  for  the  mixed  series  of  forty-three 
fishes  was  84*4  mm.  and  the  range  from  68  to  107  mm. ;  the  twenty- 
nine  females  averaged  85*7  mm.,  and  the  fourteen  males  80*6  mm.  It 
will  be  seen  from  this  that  the  rate  of  growth  of  the  series  was  very 
slow,  and  although  the  number  of  specimens  was  not  very  large,  I 
think  the  averages  fairly  well  represent  the  facts.  From  1st  August  to 
3rd  April  the  average  growth  amounted  only  to  7*7  mm.  The  sexes  of 
the  series  in  the  early  hauls  were  not  completely  determined  ;  but  from 
14th  September  to  3rd  April  the  females  increased  from  an  average 
size  of  79*4  to  85*7  mm.,  and  the  males  from  75*2  to  80*6  mm.,  an 
increase  in  the  former  case  of  6*3  mm.,  and  in  the  latter  of  5*4  mm. 
In  both  cases  it  will  be  observed  that  the  increment,  whether  for  the 
mixed  series  throughout  the  whole  period,  or  for  the  males  and  females 
from  September  to  April,  is  less  than  with  the  first  or  younger  series. 
They  appear  to  grow  relatively  more  in  autumn  and  winter  than  the 
fishes  a  year  older. 

If  we  now  compare  the  mean  size  of  this  series  with  the  mean  size  of 
the  previous  series,  the  apparent  increment  of  growth  (in  millimetres) 
in  the  course  of  a  year,  as  shown  in  the  various  hauls,  is  as 
follows: — 


30th  August. 
34*1 


14th  Sept. 
32-6 


12th  Oct. 
32*7 


16th  to  18th  Dec. 
29*4 


3rd  April. 


mean  annual  increment  from  these  observations  is  thus  about 
mm.,  or  1|  inches.     The  diminishing  increment  shown  is  due  to 


The 
31*5 

the  relatively  greater  growth  of  the  first  or  younger  series  in  autumn 
and  winter  above  alluded  to,  which  brings  the  averages  closer  together. 
The  growth  of  this  series  may  now  be  compared  with  the  growth  of 
the  corresponding  group  on  the  East  Coast,  and  I  have  given  below  the 
paiticulars  for  the  northern  part  of  the  North  Sea  (off  the  Shetlands) 
([.)  and  the  deep  water  off  Aberdeen  (II.)  : — 


Data. 


I.  3l8t  Aug.  to  4th  Sept. 
4th  Sept.  to  17th  Oct. 
17th  Oct.  to  19th  May 

II.  21st  Aug.  to  28th  Nov. 
28th  Nov.  to  16th  Dec. 


No.  of 
Days. 


21 


213 


238 
99 

18 
117 


No.  of  Fish. 


551 


L  1334 

r  1884    I 

1  1021     J 

(  1021     I 

I  2rj 


(       214 
I        29 

29    ^ 
448     J 


Average 
Size. 


Mm. 
103*2 


-I 

•6  J 


108 
106*4 

126-7 

119*5  . 
124-8  J 

129*2 


Increase. 


Mm. 
0-4 

2-8 

20-3 


23*5 
5-3 

4-4 


9-7 


Rate 
per  10  days. 


Mm. 
1*0 

1-3 

0*91 


0*98 
0-54         ! 

2-4 


0-83 
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These  inorements  are  greater  in  rdation  to  the  period  than  is  shown 
in  he  fish  from  the  Clyde ;  and  the  annual  increment  deduced  from 
comparison  of  the  mean-size  of  this  and  the  preceding  series  is,  as 
already  indicated,  considerably  greater  also.  Thus,  for  the  fish  off  the 
Shetlsmds  we  have  annual  increments  in  millimetres  as  f  oUows : — 


Slst  August. 
64? 


4th  Sept. 
56*2 


16th  to  19th  Oct. 
681 


19th  May. 
68-8 


11th  Dec.  1901. 
47-0 


The  mean  increase  in  a  year  between  this  series  and  the  younger  one 
is  therefore  about  53*7  mm.  (2^  inches),  or  22*2  mm.  (J  inch)  more  than 
the  yearly  growth  in  the  corresponding  series  in  the  Clyde.  The 
averages  in  the  hauls  off  Aberdeen  indicate  the  following  annual 
increments  in  millimetres : — 


2l8t  AuflniBt. 
66-6 


28th  November. 
587 


16th  December. 
687 


The  mean  increase  in  a  year  in  these  cases  is  about  63*0  mm.,  or  2\ 
inches. 

In  the  Firth  of  Forth  the  annual  increment  of  growth  is  still 
greater,  i.e.  growth  is  more  rapid,  as  I  have  already  shown  (p.  378), 
the  mean  increase  from  the  previous  series  to  this  (in  May,  July,  and 
August)  being  about  69*8  mm.,  or,  excluding  the  two  instances  in 
May  (five  fishes)  70*7  mm.  (2|  inches),  more  than  double,  therefore,  the 
growth  of  the  corresponding  series  in  the  Clyde.  The  average  size  of 
this  series  at  nearly  corresponding  dates  in  the  various  localities  shows 
the  same  thing,  as  indicated  below  :  — 


\        Month. 

Forth. 

1 

Oflf  Shetland. 

Oflf  Aberdeen. 

Clyde. 

April   . 

1 

1 

65-5 

1  May     . 

87-1    i 

83-4    ! 

68*4 

... 

June    . 

997 

July    . 

112-1 

116-9 

August 

1200 

126-2 

103-2 

119-5 

/76-6 
\77-6 

September 

108-6 

77*6 

October 

1 

-      1 

106-4 

81-6 

November 

1 
... 

124-8 

I  December 

... 

101-4 

129-2 

82-0 

Finally,  the  older  series  which  are  present  in  the  Clyde  hauls  show 
the  same  tardy  growth  compared  with  the  East  Coast  fish,  the  incre- 
ments in  the  interval  between  the  various  dates  above-mentioned,  from 
1st  August  to  3rd  April,  being  for  the  third  series  1*3  mm.,  1*4  mm., 
1  *8  mm.,  0*5  mm.,  and  4*7  mm.  respectively,  or  a  total  growth  in  the  345 
days  of  9*7  mm.  (|  inch).  The  apparent  annual  increments  of  growth 
between  this  and  the  second  series  are  respectively  30*6,  32*0,  29*8, 
29*9,  and  32*2  mm.,  or  a  mean  of  about  30*5  mm.,  or  1  ^  of  an  inch. 

From  the  facts  above  described  it  is  clear  that  the  growth  may  be 
very  different  in  different  places.  At  approximately  the  same  age  the 
long  rough  dab  is  larger,  and  grows  quicker,  in  the  Firth  of  Forth 
than  in  the  deep  water  off  Abenleen  ;  it  is  larger  and  grows  quicker 
in  the  latter  locality  than  in  the  deep  water  off  the  Shetliuids,  while  it 
is  still  smaller  and  grows  less  quickly  in  the  Clyde.  The  difference 
2a 
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In  the  Clyde  is  so  great  as  to  justify  the  statement  that  there  is  there  a 
dwarfed  race  of  long  rough  dahs  comparahle  to  the  dwarfed  race  of  plaice 
to  be  found  in  the  !^tic.  The  measurements  and  the  curves  (PL  XIX.) 
sufficiently  establish  this,  but  in  order  to  test  it  I  have  tabulated  from 
the  "  Garland's"  records  the  long  rough  dabs  taken  by  the  ordinary  beam 
trawl-net  of  that  vessel  in  a  year  in  the  Pirth  of  Clyde  and  in  the 
Firth  of  Forth,  with  the  following  result.  Of  4716  caught  in  the 
Clyde,  200,  or  4*2  per  cent.,  were  above  nine  inches  in  length,  while  in 
the  Forth,  of  2113  caught,  214  or  10*1  per  cent,  were  above  that  size. 
Moreover,  while  in  the  Clyde  there  were  only  thirteen,  or  0*27  per 
cent.,  above  ten  inches,  there  were  in  the  Forth  113,  or  5*4  per  cent., 
above  that  size ;  in  the  Clyde  there  were  two  above  eleven  indies,  in 
the  Forth  thirty-nine;  in  the  Clyde  one  was  above  twelve  inches,  in 
the  Forth  nine ;  and  while  the  one  referred  to  was  the  largest  taken 
in  the  Clyde,  there  were  in  the  Forth  three  above  thirteen  inches 
and  one  above  fourteen  inches.  They  have  been  obtained  in  the  Forth 
as  large  as  16|  inches  (420  mm.).  Such  large  long  rough  dabs  I  never 
found  in  the  deep  water  off  the  Shetlands. 


THE  WHITING  (Qadus  merlangus,  L.). 

In  last  year's  report  the  results  of  the  measurements  of  a  considerable 
number  of  whitings  caught  in  the  autumn  and  winter  of  1900  were 
described,  and  since  then  a  large  number  of  others  have  been  measured 
at  various  dates,  making  a  total  of  nearly  50,000  of  this  species.  In 
1900  hauls  were  made  in  the  deep  water  off  the  Shetlands  at  the  end  of 
August,  beginning  of  September,  and  in  October,  and  in  1891  in  May 
and  December.  The  hauls  in  Aberdeen  Bay  in  the  former  year  com- 
prised the  months  of  September,  October,  and  December.  In  1891 
collections  were  made  in  every  month  from  May  onward  and  one  in 
January  1902,  and  similar  collections  were  obtained  from  the  deep  water 
lying  eight  to  twelve  miles  off  Aberdeen.  Collections  were  also  made  in 
the  Firth  of  Forth  in  the  summer,  and  in  the  Moray  Firth  occasionally. 

While  the  general  result  is  to  confirm  the  conclusion  previously  reached 
as  to  the  rate  of  growth  of  the  whiting,  the  additional  observations  throw 
light  upon  the  variation  in  growth  at  different  seasons  in  the  same 
locality,  and  at  the  same  season  in  different  localities,  and  the  influence 
which  temperature  appears  to  exert  in  connection  with  such  variations. 

The  earliest  series,  comprising  the  smallest  fishes,  were  first  oaught  with 
the  small-meshed  net,  in  Aberdeen  Bay  on  the  31st  July,  in  the 
Firth  of  Forth  on  23rd  July,  and  in  the  deep  water  off  Aberdeen  on  21st 
August.  None  were  caught  in  hauls  in  Aberdeen  Bay  at  the  end  of 
June  and  on  5th  July,  nor  in  the  deep  water  off  Aberdeen  at  the  end  of 
June  (28th)  or  the  end  (30th)  of  July.  A  haul  in  85  fathoms  on  4th 
July  off  Kinnaird  Head,  at  the  entrance  of  the  Moray  Firth,  failed  to 
yield  any  whitings  under  about  8  inches ;  and  in  the  deep  water  off  the 
Shetlands  none  were  procured  in  May,  but  a  few  were  procured  on  3l8t 
August,  4th  September,  16th  October,  and  11th  December. 

Moreover,  an  examination  of  the  appended  Table*  (p.  388)  will  show 
that  while  the  numbers  at  first  caught  were  generally  few,  the  sizes  were 
relatively  large,  and  that  as  the  season  advanced  greater  catches  were 
obtained,  and  at  the  same  time  the  minimum  size  became  reduced  and 
the  maximum  size  increased.  In  Aberdeen  Bay  six  were  taken  on  31st 
July,  and  the  smallest  was  95  mm.  (3|  inches),  and  the  largest  125  mm. 
(4||  inches);    on  4th  September,  of  557,  the  smallest  was   85   mm. 
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(3|  inches),  and  the  largest  148  mm.  (5|f  inches);  in  October  the 
smallest  was  67  mm.  (2f  inches),  and  the  largest  174  mm.  (6|  inches), 
and  they  were  caught  in  thousands.  Much  the  same  thing  was  observed 
in  the  hauls  in  deep  water  off  Aberdeen,  and  here  these  small  whitings 
were  later  in  appearing  than  in  the  bay. 

The  increase  in  the  maximum  size  in  successive  hauls  is  explicable  by 
the  growth  of  the  fish  in  the  interval;  but  the  gradually  increasing 
abundance  of  smaller  and  smaller  whitings  at  the  bottom  and  in  the 
inshore  waters,  as  the  season  advances,  is  no  doubt  due  to  the  circum- 
stance that  they  abandon  their  pelagic  habit  to  a  greater  and  greater  extent 
as  the  upper  layers  of  water  become  colder,  and  they  then  appear  in 
the  bay  and  shallower  inshore  waters  in  great  number&  Later,  during 
winter,  while  still  present  in  the  bay,  they  to  a  large  extent  withdraw  to 
the  deeper  water  offshore,  where  the  temperature  is  somewhat  higher.  In 
the  deep  water  between  the  Shetlands  and  Norway  very  few  young 
whitings  were  caught  on  the  bottom — the  greatest  number  in  a  drag  was 
sixty,  compared  with  thousands  in  Aberdeen  Bay.  This  may  be  due  to 
a  prolonged  pelagic  habit,  or  to  spawning  taking  place  for  the  most  part 
near  the  coast.  In  the  latter  case  the  distance  traversed  by  the  mature 
whitings  must  be  considerable.  The  question  will  no  doubt  be  settled 
when  the  upper  layers  of  water  are  properly  explored. 

The  growth  of  the  young  whiting  is  very  rapid.  The  spawning  season 
extends  from  the  beginning  of  March  to  the  end  of  June,  or  beginning  of 
July,  with  its  maximum  about  the  end  of  April,  and,  at  the  temperature 
of  the  water  at  that  time,  the  eggs  will  take  about  ten  or  twelve  days  to 
hatch.  The  bulk  of  the  larval  whitings  may  thus  be  regained  as 
beginning  their  independent  pelagic  life  in  the  early  part  of  May,  at  a 
length  of  about  3*5  mm.  {\  inch).  By  the  end  of  the  summer  they  have 
grown  thirty  times  longer,  exceeding,  on  the  average,  four  inches  in 
lengUi. 

The  ranges  and  averages  derived  from  the  measurements  of  the  small 
whitings  caught  are  given  in  the  Table  below. 

In  Aberdeen  Bay  the  six  whitings  of  this  series  caught  on  31st  July 
had  an  average  length  of  112  mm.,  or  4^  inches,  a  size  much  too  large 
for  the  date,  owing  to  the  absence  of  the  smaller  fishes.  On  4th 
September  557  ranged  from  85  mm.,  or  3f  inches,  to  148  mm.,  or 
5||  inches,  the  average  being  109*8  mm.,  or  4i\  imJies.  On  10th 
September  the  range  was  from  76  to  157  mm.  and  the  mean  length 
110-4  mm.  (4f  inches).  On  18th  October  the  range  was  from  67  to 
174  mm.  and  the  average  length  115*6  mm.,  or  4A  inches.  On  29th 
November  the  mean  length  was  136*7  mm.,  or  b\  inches,  the  largest 
measuring  1 90  mm.,  or  7|  inches. 

We  thus  see  that  from  4th  September  until  29th  November,  an  interval 
of  86  days,  the  young  whiting  (in  1901)  apparently  increased  its  length, 
on  the  average,  by  26*9  mm.  (l-^^  inch).  The  largest  measured,  as  stated, 
about  190  mm.  in  November  and  148  mm.  on  4th  September,  which 
shows  a  maximum  increase  in  the  86  days  of  42  mm,,  or  1^  inches. 
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Place  and  Date. 

No. 

Smallest. 

Largest. 

Average  Siae. 

Increase. 

Aberdeen  Bay. 

Mm. 

Ins. 

Mm. 

Ins. 

Mm. 

Ins. 

Mm. 

Ins. 

Day.s. 

1901 

5th  July          

Slst  do.           

6 

96 

H 

125 

4H 

[112] 

[4,^] 

4th  September  (1)     ... 

478 

85 

81 

148 

61 

109  8 

4A 

4th        do.        (2)      ... 

Combined  (I  2)    ... 

10th  September  (1,2)... 

79 

88 

3i 

148 

m 

109-6 

4A 

...  !  ... 

1 

557 

85 

s^ 

148 

s\i 

109-8 

4A 

1 
...   j     ... 

1861 

76 

3 

167 

«■% 

110-4 

41 

0-6 

1 
...  1      6 

j  18th  October 

1252 

67 

2§ 

174 

6i 

115-6 

4^ 

5-2 

.1    39 

6th  November 

1298 

71 

211 

186 

7A 

134-0 

[ISO'O] 

m 

18-4 
[14-4] 

f   1    20 

1 

29th  November 

716 

92 

3| 

190 

7i 

136-7 

51 

2-7 

23    ' 

17th  December 

780 

94 

m 

178 

' 

135-5 

5A 

-1-2 

18 

1 

1902 

1 

1 

15th  January 

915 

88  * 

H 

190 

n 

180-4 
[139-0] 

8 

-5-1 
[3-5] 

...  j    29 

1 

It  is  evident,  however,  that  the  range  and  the  averages  in  many  of 
these  cases  require  correction,  owing  to  the  fact  that  the  smaller  fishes  of 
the  series  are  not,  especially  in  the  earlier  months,  properly  represented 
in  the  collections.  This  is  caused  partly  by  the  meshes  of  the  net  being 
too  large  to  retain  them,  and  chiefly  by  the  fishes  at  this  stage  not  living 
at  the  bottom  but  being  dispersed  in  the  water  between  bottom  and 
surface.  And  it  is  clear  that  the  numbers  that  thus  escape  capture 
may  be  considerable,  although  it  would  be  difficult  to  assign  the  propor- 
tion for  any  given  month.  Small  whitings  much  below  the  minimum 
sizes  stated  are  procured  in  tow-nets  late  in  the  season.  Thus,  at  the 
end  of  July  specimens  from  17  to  30  mm.  were  procured  in  the  Moray 
Firth,  and  on  9th  August  others  from  22  to  65  mm. ;  on  29th  August 
four  caught  in  the  Forth  measured  24,  26,  and  59  mm. ;  one  on  Ist 
October  was  19  mm.,  and  on  3rd  October  four,  measuring  41,  47,  70,  and 
72  mm.,  were  taken  in  Aberdeen  l^y  in  mid- water,  and  one  of  56  mm. 
on  6th  October.  Clearly,  therefore,  the  lower  limit  at  the  end  of  summer 
and  in  autumn  is  below  what  is  represented  by  the  catches  of  the  small- 
meshed  net.  In  January,  however,  we  get,  I  believe,  a  fairly  accurate 
idea  as  to  the  minimum  size  of  the  series  at  that  time,  because  the  hauls 
were  then  made  with  a  smaller-meshed  net  (fig.  1,  b),  from  which  few,  if 
any,  whitings  below  the  size  of  those  taken  could  escape,  and  the  limit 
then  was  88  mm.,  or  3|  inches.  In  July,  when  spawning  has  scarcely 
quite  terminated,  it  is  obvious  that  a  considerable  proportion  of  the 
young  whitings  must  be  small.  In  the  Firth  of  Forth,  as  stated  below, 
they  ranged  from  54  to  109  mm.  on  the  23rd  of  that  month — a  range  of 
55  mm. ;  and,  looking  to  the  fact  that  the  ascertained  range  of  the  series 
late  in  autumn  and  in  winter  exceeds  100  mm.,  and  may  be  115  mm.,  I 
think  the  ranges  and  averages  may  be  tentatively  amended  in  the 
preceding  mcnths  as  follows  : — 


Digitized  by 


Google 


of  iloe  Fisher u  Board  jor  Scotland. 


389 


Month. 


End  of  July 
End  of  August  . . 
End  of  September 
End  of  October  . . 
End  of  November 
End  of  December 


Approximate 
Mean  Size. 


Mm. 
25-125 
40-148 
.50-165 
6*0-180 
70-190 
80-190 


Mm. 

Ins. 

750 

2H 

94-0 

H 

107-5 

H 

1200 

4| 

130-0 

H 

1350 

^ 

These  ranges  and  averages  must  be  regarded  as  tentative  and 
approximate ;  but  at  all  events  it  is  evident  that  the  growth  of  the  young 
whiting  in  the  summer,  and  especially  in  May,  June,  and  July,  must  be 
very  rapid.  From  the  beginning  of  September  until  the  end  of 
November  the  increase  calculated  from  the  measurements  amounted  to 
26*9  mm.,  and,  as  amended,  to  36*6  mm.,  and  this  increment,  it  must  be 
noted,  took  place  with  a  falling  temperature  of  the  water.  At  the 
beginning  of  September  the  mean  size  calculated  was  about  109*8  mm., 
or,  as  amended,  94  mm.,  and  as  the  average  whiting  started  life  in  the 
early  part  of  May  with  a  length  of  3-5  mm.,  the  increment  of  growth  in 
May,  June,  July,  and  August — approximately  110-120  days — would  be 
about  90  mm.,  or  3A  inches,  which  is  at  the  rate  of  7*8  mm.  for  each  ten 
days.  The  next  older  series  of  whitings  (whose  minimum  size  is  not 
subject  to  the  same  doubt  and  qualification)  increased  in  part  of  the  same 
period,  namely,  from  30th  May  to  4th  September — an  interval  of  97  days 
— by  54*9  mm.  (2^^  inches),  or  at  the  rate  of  5*66  mm.  for  each  ten 
days. 

This  circumstance  alone,  I  think,  would  remove  any  doubt  as  to  the 
real  age  of  these  whitings  belonging  to  the  first  series.  It  seemed  to  me 
at  first  surprising  that  the  whiting  in  the  course  of  a  single  summer  and 
autumn  should,  on  the  average,  grow  from  a  few  millimetres  to  about  five 
inches  in  length,  and  that  some  undoubtedly  of  the  same  series, 
although,  no  doubt,  spawned  earlier  in  the  spring,  should  even  reach  an 
extreme  length  of  about  7|  inches  at  the  end  of  autumn.  The  belief 
that  they  were  really  in  their  second  and  not  in  their  first  year  seemed 
reasonable,  and  this  view  received  some  support  from  the  grouping  of 
the  very  smallest  whitings  in  several  hauls  in  the  autumn*  both  in  1900 

*  Nineteenth  Ann.  Rep.f  Part  iii.,  p.  187. 
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67  mm. 


01  mm. 


and  last  year.  In  the  haul  on  18th  October,  for  example,  the  fifty- 
two  smallest  whitings,  measuring  from  67 
to  89  mm.,  formed  a  pretty  distinct  group 
by  themselves,  as  repi'esented  in  the  adjoin- 
ing figure,  but  the  steepness  of  the  upward 
slope  of  the  large  curve  (a)  showed  that 
they  belonged  to  the  same  series,  and  that 
a  portion  of  the  somewhat  larger  (but  still 
small)  fishes  were  absent,  and  perhaps  had 
risen  from  the  bottom.  If  the  fish  were  in 
their  second  year  they  would  have  lived 
through  two  summers,  a  supposition  con- 
tradicted by  the  proved  rate  of  growth; 
and,  moreover,  no  small  whitings  to  repre- 
sent such  a  hypothetical  series  were  ob- 
tained in  winter,  spring,  or  early  summer 
— not  until  July — either  on  the  bottom  or 
in  midwater,  although  the  large  otter-trawl  with  the  finest-meshed  net 
was  employed. 

The  young  whitings  taken  in  the  deep  water  off  Aberdeen  also  showed 
a  considerable  increment  in  length,  the  mean  size,  computed  from  the 
measurements,  increasing  from  105'1  mm.  on  3rd  September  to  143*3 
mm.  on  15th  January,  an  increase  of  38*2  mm.  (1|  inches),  with  a  falling 
temperature.  The  particulars  are  given  in  the  following  Table,  and  it  will 
be  seen  that  the  average  size  in  the  deep  water  in  January  was  consider- 
ably greater  than  in  Aberdeen  Bay.  This  may  be  partly  owing  to  the 
temperature  in  the  former  place  being  somewhat  higher,  but  an 
examination  of  the  curves  for  the  two  localities  shows  that  it  is  for  the 
most  part  caused  by  the  larger  fishes  moving  off  from  the  shallow  water 
in  winter  in  greater  proportion  than  the  smaller  fishes.  The  next  older 
series  («ee  Table,  p.  431),  i.e.,  over  one  year,  are  fairly  abundant  in  the  bay 
in  the  summer,  and  they  move  offshore  in  September  and  October  as  the 
smaller  whitings  come  in,  the  larger  of  these  again  moving  off  in  winter. 
This  is  the  main  reason,  as  the  curves  indicate,  of  the  actual  diminution 
of  the  mean-size  for  the  winter  in  Aberdeen  Bay,  although  growth  then  is 
likewise  retarded. 


Place  and  Date. 

No. 

Smallest. 

Largest. 

Average  Size. 

Increase. 

Off  Aberdeen. 

Mm. 

Ins. 

Mm. 

TnH. 

Mm. 

Ins. 

Mm. 

Ins. 

! 
Days.  1 

DeepWftter. 

j 

1901 

i 

28th  June        

...' 

30th  July         

21»t  August     

9 

100 

m 

156 

6A 

[129-9] 

1  3rd  September 

94 

81 

8A 

136 

68 

[105-1] 

5th  November 

136 

80 

3i 

160 

SA 

123-4 

H 

28        do. 

873 

83 

H 

184 

U 

124  0 

4i 

0-6 

23 

16th  December 

778 

85 

H 

173 

m 

129-3 

H 

5-8 

A 

18 

1902 

15tli  January 

490 

106 

^^ 

183 

7A 

143-3 

56 

14-0 

A 

30 
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The  collections  from  the  Firth  of  Forth  also  indicate  the  rapidity  of 
growth  of  the  young  whiting  in  summer,  and  they  show  at  the  same  time 
that  they  are  first  obtained  in  somewhat  shallow  water.  A  haul  on  23rd 
July  at  Station  m.,  which  is  situated  well  up  the  Firth  (east  of  Inch- 
keith),  in  8  to  10  fathoms  of  water,  yielded  911  young  whitings,  while  a 
haul  on  the  following  day  at  Station  V.,  at  the  mouth  of  the  Firth,  in 
20-30  fathoms,  yielded  only  34,  and  they  were  of  larger  size.  In  August, 
while  then  abundant  at  the  outer  station — although  not  so  numerous  as 
at  the  inner  one — they  were  also  of  larger  size,  the  smaller  fishes,  no 
doubt,  being  above  the  bottom  and  beyond  the  reach  of  the  trawl. 

At  Station  III.  the  whitings  increased  from  78*6  mm.,  or  3|  inches 
(or,  as  amended,  75  mm.),  on  23rd  July  to  103*4  mm.  on  19th  August 
an  increase  of  28*4  mm.  (1^  inches;  in  twenty-seven  days.  The  mean 
size  of  3033  on  19th-22nd  August  was  103*6  mm.,  or,  as  amended,  105*0 
mm.  (41  inches),  an  increase  of  30  mm.  in  thirty  days.  The  size  of  the 
largest  fish  of  the  series  increased  in  the  same  period  from  109  to  148 
mm.,  an  increment  of  39  mm.  At  Station  V.  the  34  caught  on  24th  July 
had  a  mean  size  of  87*4  mm.  (corrected  to  80'0  mm.),  while  on  16th 
August  the  mean  size  of  100*6  was  116*8  mm.  (4|  inches),  or,  as  amended, 
110*0  mm.,  showing  an  increment  of  about  30  mm.  (1^  inches)  in 
twenty-three  days. 


Place  and  Date. 

No. 

Smallest. 

Largest. 

Average  Size. 

Mm. 

icrease. 

Firth  of  Forth. 

Mm. 

Ins. 

Mm. 

Ins. 

Mm. 

Ins. 

Ins.  Days. 

III. 

1901 

23rd  Jaly        

911 

54 

2i 

109 

4A 

78-6 
[75-0] 

8* 

[mi 

19th  August  (1) 

1891 

.79 

H 

148 

6H 

104  3 

26*7 

1 

27 

19th     do.     (2) 

aoM^uud{l,2)     ... 
22nd  AugUHt 

19th,  S2nd  combined 

678 

72 

m 

148 

^l 

101-8 

4 

23-2 

H 

27 

2069 

72 

m 

148 

OH 

1034 

V. 

[^8-4]    ... 

27 

964 

67 

n 

103-9 

4i 

0-5 

3 

30S3 

67 

2f 

148 

511 

103-6 

4A 

... 

30 

[106-0] 

4i 

[30-0] 

30 

V. 
24th  July         

34 

69 

2i 

108 

H 

87*4 
[80-0] 

%^ 

1  16th  August 

1006 

88 

3i 

160 

6.*. 

116-8 
[110-0] 

?A 

29-4 
30-0 

\%t 

In  the  deep  water  off  the  Shetlands,  as  already  mentioned,  young 
whitings  were  taken  only  in  small  numbers.  Thjs  increase  (computed 
from  the  measurements)  amounted  to  21*2  mm.  (^  inch)  in  the  forty-six 
days  from  3l8t  Augu8t-4th  September  to  16th-19th  October,  but  the 
number  of  fishes  is  too  small  to  make  the  conclusion  quite  trustworthy, 
and  the  localities  were  about  sixty  miles  apart,  although  the  depth  was 
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the  same.  In  May  1901  several  hauls  were  made  with  the  small-meshed 
net,  but  only  a  few  of  the  smaller  whitings  were  caught.  On  the  19th, 
about  sixty  miles  E.  by  S.  of  Sumburgh  Head,  in  65  fathoms,  four  were 
taken  apparently  belonging  to  this  series,  and  they  measured  201,  202, 
210,  and  223  mm. ;  the  next  largest  was  236  mm.  On  the  20th,  in  the  same 
locality,  other  seven  were  caught,  measuring  from  200  to  229  mm.,  the 
next  being  234  mm.,  and  on  the  21st,  a  few  miles  further  north,  in  65-70 
fathoms,  five  were  obtained  ranging  from  187  to  228  mm.,  the  next  being 
251  mm.  These  whitings  appear  to  form  part  of  a  series,  but  where  the 
division  occurs  it  is  difficult  to  decide.  Above  24  cm.  the  whitings  are 
numerous,  and  form  a  well-defined  group.* 

On  11th  December  1901  another  haul  was  made  with  the  small-meshed 
net  in  deep  water  ofi"  the  Shetlands,  and  among  the  whitings  obtained 
were  sixty  measuring  from  80  to  164  mm.  (3^-6^  inches),  with  a  mean 
size  of  125'1  mm.  (4}-|  inches),  or,  as  amendeid,  122'0  mm.  (4|  inches). 
The  curve  in  this  case  is  good,  except  that  the  whitings  between  10  and  11 
cm.  are  not  proportionally  represented. 


Place  and  Date. 

No. 

Smallest. 

Largest. 

Average  Site. 

Increase. 

Off  Shetlands. 

Mm. 

Ins. 

Mm. 

Ins. 

Mm.  j 

Ins. 

Mm. 

Ins.j  Day.^. 

Deep  Water. 

1 
J 

1 

1900 

1 

3l8t  August     

10 

79 

3* 

99 

3| 

92-1  ' 

\80'0\ 

8g 
3A 

4th  September 

Combin3d 

16th  October 

14 

79 

34 

118 

4t 

99-1  i 

3J 

1 
...  1 

24 

79 

3* 

118 

4| 

t 
9«-2 

3} 

3 

116 

*A 

130 

1       ' 
5J  [123-7] 

*l 

... 

19th    do 

Combined 

1901 

22 

98 

31 

139 

6i     116-5 

4A 

I 

...  I    ... 

1 

25 

9S 

3i 

139 

5i    117-4 

4| 

21-2 

1  ■ 
I    \    47 

' 

19th  May         

4 

210 

81 

223 

8i  1211-2] 

20th  do 

7 

200 

7{|229 

9    '[212-4] 

2l8t    do 

5 

187 

7}  1228 

9    ,[207-2] 

!     _.__ 

11th  December 

60 

80 

8i 

164 

6,<v!  125-1 

im-o] 

4« 

...     1 
i 

Moray  Firth. 

1901 

Buighead  Bay. 

25th  December 

601 

85 

180 

137-4  1 
im-5] 

6| 

*  The  2-nm].  grouping  is  as  follows : — 

187— 189— 191— 19S— 196^197— 199— t01—20S-W6— 207— 209— til— tlS-ilS—in 
1  1        8       2       1        1        1 1        1 

219— 221— 223— €23-227— 229— 2Sl—gSS— 235— 237— 239-241—243— S45— 217-^49 
1111  111  1 
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If  ibis  average  and  range  be  compared  witb  tbose  for  tbe  corresponding 
date  at  Aberdeen  Bay  and  tbe  deep  water  off  Aberdeen,  it  will  be  seen 
tbat  tbe  latter  are  larger,  tbe  difference  in  mean-size  being  over  13  mm. 
and  6*7  mm.  respectively.  This  is  in  agreement  witb  tbe  results  derived 
from  tbe  measurements  of  baddocks  and  long  rougb  dabs,  growtb 
in  summer  and  autumn  being  less  rapid  in  tbe  deep  water  in  tbe  northern 
part  of  tbe  North  Sea,  as  one  might  expect  from  the  more  tardy  cycle  of 
temperature  changes.  Growth  in  winter  and  spring  is,  however,  more 
rapid  in  tbe  deep  water  than  near  the  shore ;  but  the  evidence  on  this 
point  in  tbe  case  of  tbe  whiting  is  slender,  owing  to  the  imperfection  of 
the  hauls  in  May.  If  we  assume  that  the  conditions  were  essentially 
similar  in  December  1900  as  in  December  1901,  then  we  would  have  the 
following  ranges  and  averages  for  the  respective  dates,  as  computed  from 
the  measurements  and  as  amended  : — 


I 

Average  Size. 

Month. 

No. 

1        Range. 

1 

(Jomputed. 

Amended. 

Mm. 

Mm. 

Mm. 

31st  August,  4th  September 

24 

1   79  (ssy-ns 

96-2 

76-6 

I6th  to  19th  October 

25 

98  {ssyisd 

117-4 

97-0 

16th  December            

60 

80         -164 

125-1 

125-1 

19th,  20th  May          

16 

;  187  (140>-229 

210-5 

184-6 

The  maximum  size  from  the  tirst  to  tbe  third  case  increased  by  46  mm., 
and  I  have  assumed  an  increase  of  45  mm.  for  the  minimum  size  in  tbe 
same  period.  The  mean-size,  uncorrected,  increased  by  28*9  mm.,  and, 
as  amended,  by  48*6  mm.  in  tbe  102  days  to  December.  In  Aberdeen 
Bay,  from  4th  September  to  17tb  December  (in  1901),  tbe  apparent 
increment  amounted  to  25*7  mm.  and  the  amended  increment  to  about  39 
mm.,  so  tbst  during  this  period  tbe  rate  of  growth  seems  to  be  only 
slightly  more  rapid  in  tbe  deep  water  than  in  Aberdeen  Bay.  But  the 
average  sizes,  whether  directly  computed  or  amended,  differ  considerably 
at  the  corresponding  dates.  In  tbe  beginning  of  September  it  was  96*2 
(or  76-5)  off  the  Shetlands,  while  in  Aberdeen  Bay  it  was  109*8  (or  94  0), 
a  difference  of  13*6  (or  17*5  mm.);  in  the  middle  of  December  it  was 
125*1  mm.  off  the  Shetlands,  while  in  Aberdeen  Bay  it  was  135*5  (133, 
cd).  It  is  not  improbable  that  tbe  spawning  season  in  tbe  two  areas  may 
vary  to  some  extent — and  in  that  case  tbe  facts  point  to  its  being  later  in 
the  north — but  it  is  pretty  certain,  I  think,  that  the  seasonable  rate  of 
growtb  differs  in  tbe  two  regions. 

It  would  be  of  interest  to  test  tbe  relative  increments  during  winter. 
In  Aberdeen  Bay  it  amounted  in  tbe  period  from  17tb-21st  December 
1900  (8059  fish)  to  30tb  May  1901  (366  fish)  to  17*1  mm.  in  tbe  160  days, 
showing  very  slow  growth,  which,  we  may  feel  sure,  was  made  up  in  April, 
and  especially  in  May.  As  stated,  the  collections  from  the  deep  water  off 
tbe  Shetlands  in  May  were  imperfect ;  but  since  a  series  begins  before 
250  mm.  (extending  to  about  330  mm.),  and  the  interval*  from  the  end  of 
the  first  series  in  December  to  the  beginning  of  this  series  in  May — five 
months  later — amounts  to  less  than  86  mm.  (thus  excluding  tbe  possibility 
of  an  intermediate  series),  it  appears  certain  that  tbe  few  whitings 
obtained  in  May,  ranging  from  187  to  about  230  mm.,  represent  tbe  first 
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series  present  iu  the  preceding  autumn,  the  bulk  of  the  shoal  having 
probably  risen  from  the  bottom  and  escaped  capture.  If  we  construct 
such  a  series,  with  the  usual  range,  in  front  of  the  one  beginning  about 
24  cm.,  viz.,  back  to  about  140  mm.,  then  the  mean-size  of  these  whitings 
when  about  a  year  old,  in  May,  would  be  approximately  184*5  mm.,  or 
7^  inches,  the  smallest  measuring  about  5^  inches  and  the  largest  about 
9  inches.  On  this  hypothesis,  the  growth  in  the  five  months  (about  155 
days)  December  to  May,  would  amount,  on  the  average,  to  about  59*4  mm. 
(2|  inches),  compared  with  the  17  or  18  mm.  {^  inch)  of  increment  for 
the  corresponding  series  for  the  same  time  in  Aberdeen  Bay ;  and  the 
deep-water  whitings  in  May  would  correspond  in  length  to  those  got  in 
Aberdeen  Bay  in  July.  The  increase  is  great,  but  in  the  case  of  the 
haddock,  where  the  series  are  somewhat  better  represented  in  December 
and  May  (p.  404),  the  increase  in  the  five  months  amounted  for  this  series 
during  the  same  period  to  62  mm.  in  the  deep  water  off  the  Shetlands  and 
to  35*3  mm.  for  Aberdeen  Bay,  calculated  in  the  average  size  derived 
directly  from  the  measurements.  Since  the  whole  annual  increment 
between  Series  I.  and  Series  IL  in  the  deep-sea  haddock,  calculated  on  the 
December  curves  (which  are  extremely  good),  is  128*9  mm.,  it  follows  that 
the  remaining  69*5  mm.  must  be  made  up  during  the  other  seven  months 
of  the  year,  from  the  middle  of  May  to  the  middle  of  December,  so  that 
the  winter  and  spring  growth  iu  the  deep  water  is  approximately  at  the 
same  rate  as  during  summer  and  autumn^  This  forms  a  marked 
contrast  to  the  growth  in  the  two  seasons  exhibited  in  Aberdeen  Bay, 
and  is,  no  doubt,  due  to  the  greater  uniformity  of  the  conditions 
throughout  the  year,  and  especLally  to  the  much  slighter  seasonal 
changes  of  temperature  that  occur  in  the  deep  northern  waters.  In 
connection  with  this  it  may  be  further  remarked  that  the  distinctive- 
ness and  separation  of  the  early  Series  I.  and  II.  are  much  greater  in 
the  deep  water  than  in  the  inshore  waters,  and  this  is  true  not  only  of 
the  whiting,  but  also  of  the  haddock,  the  Norway  Pout,  and  the  long 
rough  dab. 

'Die  range  and  relative  growth  of  the  Ist  Series  of  Whitings  at  the 
different  dates  is  represented  in  the  adjoining  figure. 


August,  September. 
October. 


December. 


In  its  second  year  the  growth  of  the  whiting  is  also  rapid,  and  in 
inshore  waters,  as  Aberdeen  Bay,  it  exhibits  the  same  variation  with  the 
season  as  in  the  earlier  series. 

In  the  following  Table  I  have  given  the  particulars  of  the  ranges  and 
averages  in  the  various  months,  tracing  the  series  from  the  early  part  of 
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October  1900,  when  it  was  about  six  months  old,  to  January  1902,  when 
it  was  approaching  its  third  year.  On  30th  May,  when  over  a  year  old, 
the  average  length  was  151*3  mm.,  or  5^  inches,  and  the  range  from 
113  mm.  to  189  mm.  From  the  end  of  May  until  the  end  of  July  they 
increased  in  mean  length  from  151*3  mm.  to  192*5  mm.  or  7^  inches,  an 
increment  in  the  sixty-two  days  of  41*2  mm.  (If  inches).  The  smallest 
of  the  series  increased  by  24  mm.,  and  the  largest  by  55  mm.  (2^  inches). 

SiRiEs  I.  (8th  October  1900)  to  Series  II.  (15th  January  1892). 


Place  and  Date. 

No. 

Smallest. 

Largest. 

Average  Size. 

Increase. 

Aberdeen  Bay. 

• 

Mm. 

Ins. 

Mm. 

Ins. 

Mm. 

Ins. 

Mm.  '  Ins. 

Days. 

1900 

8th  October     

2223 

69 

2J 

178 

6tg 

119-6 

4rt 

13th    do 

Combined 

3l8t  October 

Average,  October    ... 
17th  to  2l8t  December 

278 

72 

m 

180 

7i 

133-7 

6A 

i 

mi 

69 

^ 

180 

7i 

121-0 

n 

1 

3702 

60 

2t 

(196) 

126-7 

m 

6-7 

\ 

20 

6W3 

60 

n 

(196) 

124-4 

u 

... 

8069 

77 

3 

(197) 

134-2 

6i 

9-8 

1 

69 

1901 

30th  May        

366 

113 

^ 

189 

7A 

151-3 

m 

17-1 

w 

160 

13th  June  (1) 

431 

107 

*A 

203 

8 

156-3 

6i 

5-0 

A 

14 

13th   do.  (2) 

Combined  (I,  2)    ... 
5th  July          

3679 

113 

^ 

207 

8A 

158-8 

61 

7-5 

A 

14 

4010 

m 

4A 

mr 

8H 

158-5 

6i 

7-2 

A 

14 

246 

124 

H 

224 

8f| 

163-4 

{rr4-o) 

6A 

4-9 

A 

22 

Slat  do 

411 

137 

H 

244 

9| 

192-5 

7A 

29-1 

lA 

26 

4th  September  (1,2)... 

70 

168 

6i 

235 

9i 

206-2 

8J 

13-7 

A 

36 

10th      do.        (1)     ... 

105 

168 

6i 

252 

m 

[204-1] 

8A 

10th      do.        (2)      ... 
Combined  (I,  2)     ... 
18th  October  (1) 

309 

163 

6A 

245 

H 

[201-9] 

...  1    ... 

4U 

158 

ej 

252 

H 

[202-4] 

... 

71 

179 

7tV 

266 

lOA 

222-6 

8i 

16-4 

i 

44 

18th     do.      (2) 

Combined 

6th  November 

144 

185 

7^ 

267 

104 

228-6 

m 

17-4 

H 

44 

216 

179 

7^ 

267 

lOi 

22Sit 

S}» 

17-0 

H 

44 

19 

190 

7i 

242 

H 

[209-1] 

... 

29th    do 

76 

192 

7A 

268 

lOA 

[217-6] 

...    1  ... 

17th  December 

42 

189 

7,V 

254 

10 

[201-7] 

...    )       ... 

1902 

15th  January 

6 

209 

8i 

268 

lOfJ^;  227-2 

8H 

4-0 

A 

89 

, 
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From  Slat  July  to  18th  October,  when  the  mean  size  was  223*2  mm., 
or  8^  inches,  the  increase  amounted  to  other  30*7  mm.,  or  11  inches,  the 
total  mean  increment  in  the  141  days  being  71*9  mm.  (2ff  inches).  In  the 
same  period  of  141  days  the  smallest  grew  from  113  mm.  to  179  mm.,  an 
increase  of  66  mm.,  while  the  largest  increased  from  189  to  267  mm., 
an  increment  of  78  mm.  (3^  inches).  In  some  of  the  hauls  in 
autumn  the  average  size,  as  computed  from  the  measurements,  exhibited 
not  an  increase,  but  a  decrease.  An  examination  of  the  curves,  and 
in  some  cases  of  the  range  alone,  makes  it  clear,  however,  that  this 
diminution  is  owing  to  the  imperfect  representation  of  the  larger  fishes. 
The  numbers  of  the  whitings  of  this  series  caught  in  autumn  diminishes 
owing  to  ofifshore  migration,  and  t)ie  earliest  to  go  are  the  larger  ones. 
On  15th  January  only  five  were  taken,  and  their  average  size  was 
227*2  mm.,  or  close  upon  nine  inches.  On  30th  May  the  same  group — 
then  beginning  their  third  year — measured  from  219  to  311  mm.,  the 
computed  mean  size  being  251*9  mm.,  or  9|f  inches.  Since  the  mean  size 
of  the  previous  series  on  30th  May  was  151*3  mm.,  the  increment  in  a 
year  amounted  to  almost  exactly  100  mm.,  or  about  four  inches. 
It  will  also  be  seen  from  the  Table  that  from  8th-13th  October  1900  to 
18th  Octeber  1901  the  increase  in  the  mean  length  was  from  121*0  mm. 
to  223*2  mm.,  a  similar  increment  in  the  year  of  about  100  mm.,  or  4 
inches,  and  this  amount  agrees  with  the  mean  annual  increment  deduced 
from  comparison  of  the  averages. 

This  series  of  whitings  in  their  second  year  was  represented  in  hauls 
elsewhere.  In  the  Cromarty  Firth  on  Ist  June  78  whitings  belonged  to 
the  series,  ranging  from  119  to  198  mm.,  the  average  size  being  161*4  mm., 
or  6 1  inches,  and  the  curve  formed  is  symmetrical.  In  the  deep  water 
off  Aberdeen  on  28th  June,  in  65  fathoms,  114,  ranging  from  141  to 
212  mm.,  had  a  mean  size  of  181*1  mm.  (7  J  inches).  The  curve,  however, 
is  imperfect,  the  fishes  not  being  present  in  duo  proportion,  and  a 
more  accurate  mean  size  would  be  about  186  mm.  At  the  same  place  on 
30th  July  very  few  whitings  were  taken,  and  only  seven  apparently 
belonging  to  this  series.  On  21st  August  seventy  were  taken,  measuring 
from  174  to  252  mm.,  and  with  an  average  length  of  214*9  mm.,  or 
8^  inches.  On  3rd  September  eight  caught  had  a  range  from  150  to 
212  mm.,  and  a  mean  size  of  182*6  mm. — obviously  unrepresentative.  On 
5th  November  nine,  ranging  from  223  to  283  mm.,  had  an  average  size 
of  255*7  mm.  On  28th  November  nineteen  ranged  from  198  to 
287  mm.,  the  mean  size  being  242*3  mm.  On  16th  December  they 
were  more  abundant,  and  the  curves  are  satisfactory,  the  207  fishes 
ranging  from  192  to  278  mm.  and  having  a  mean  size  of  231*8  mm.,  or 
9 J  inches.  On  15th  January  1902,  126  of  this  series  ranged  from 
194  to  277  mm.,  the  average  size  being  231*1  mm. 

It  will  be  observed  that  this  series  was  scantily  present  in  the  deep 
water  off  Aberdeen  in  the  summer  and  more  abundant  in  the  bay,  while 
the  opposite  occurred  in  December  and  January.  More  correct  averages 
and  ranges  would  probably  be  obtained  by  combining  the  series  from  the 
two  localities.  Owing  to  the  very  small  numbers  taken  in  the  deep  water 
in  summer  the  combination  would  only  slightly  affect  the  averages  for  the 
bay,  but  in  November,  December,  and  January  the  combination  gives  the 
following  ranges  and  means  : — 

28-29  November,    95  from  192  to  287  :  average  224*8  mm. 
16-17  December,  249      „     189   „  278  :       „        226*7    „ 
15  January,      131      „     194   „  277  :       „        230*9    „ 

In  the  collections  from  the  Firth  of  Forth  this  series  (II.)  was  well 
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represented  in  some  of  the  hauls.  At  Station  III.,  on  9th-13t  h  May 
740  ranged  from  71  to  171  mm.  (2|f  inches  b>  6f  inches),  the  average 
size  being  124*9  mm.,  or  4|4  inches.  At  Station  V.,  in  deeper  water,  on 
10th  May,  1148  ranged  from  77  to  173  mm.,  the  mean  being  130  mm., 
or  5^  inches.  The  two  combined,  numbering  1888  fishes,  had  an  average 
size  of  128'0  mm.,  or  5^  inches,  and  this  may  be  taken  as  the  average 
length  of  the  whiting  in  that  locality  when  about  one  year  old. 

At  Station  III.,  on  23rd  July,  569  had  a  range  from  116  to  248  mm. 
and  an  average  size  of  174*9  mm.  At  the  outer  station  on  the  following 
day  340  ranged  from  133  to  243  mm.,  the  mean  being  168*8  mm.  The 
average  size  for  the  combined  measurements  of  the  909  whitings  is 
172*5  mm.  or  6^  inches,  the  increment  of  growth  indicated  in  the  83  or 
84  days  from  the  May  hauls  thus  being  44*5  mm.,  or  If  inchea  The 
largest  had  increased  by  75  mm.,  or  2|^  inches,  and  the  smallest  by 
45  mm. 

On  19th  and  22nd  August,  at  Station  III.,  461  ranged  from  153  to 
279  mm.,  and  had  a  mean  size  of  200*6  mm.  At  Station  Y.,  on  16th 
August,  153  ranged  from  149  to  265  mm.,  the  mean  being  186*5  mm. 
The  mean  for  the  series  combined  is  200*6  mm.,  showing  an  apparent 
growth  from  the  July  hauls  of  25*7  mm.,  and  from  the  May  hauls  of 
75*7  mm.,  or  3  inches. 

The  larger  whitings  collected  from  the  deep  water  off  the  Shetlands 
have  been  found  difficult  to  group  satisfactorily.  Id  the  hauls  in 
August  and  September  none  were  procured  between  118  mm.  and  about 
290  mm.  (11^  inches).  In  October  the  interval  was  from  139  to 
222  mm.,  and  only  one  was  got  at  this  size,  the  next  being  257  mm.  In 
December  the  interval  was  from  164  to  236  mm.,  and  the  next  largest 
was  257  mm.,  then  262,  266  ram.,  after  which  they  were  numerous.  In 
May  the  interval  was  much  less,  but  very  few  wei»  taken 
between  22  and  25  cm.  The  carve  of  the  great  bulk  of  the  whitings 
measured  forms  a  high  column  with  a  base  extending  from  about  29 
to  41  cm.  in  September,  25  to  39  or  40  cm.  in  October,  25  to  38  cm. 
in  December,  and  24  or  25  to  36  or  37  cm.  in  May.  Obviously  these 
do  not  represeilt  a  natural  series,  and  when  the  measurements  are  plotted 
out  in  *5  cm.  groups  little  further  light  is  given.  The  condition  contrasts 
with  that  shown  by  the  haddocks,  and  it  appears  that  most  of 
the  whitings  of  the  second  series  a^  not  as  a  rule  present  on  the  bottom, 
and  are  therefore  not  caught,  or  only  occasionally  an  odd  specimen.  The 
question  of  the  growth  of  the  older  series  of  whitings  in  the  deep  water 
must  be  left  for  further  investigation. 

The  third  year's  fish  were  not  caught  in  such  numbers  as  the  second 
series,  and  their  rate  of  growth  is  less  rapid.  In  the  following  Table 
I  give  the  particulars  of  those  taken  in  Aberdeen  Bay  and  off  Aberdeen 
at  the  various  dates  mentioned  : — 


[Table, 
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Series  II.  to  Series  III. 


1 

Place  and  Date. 

No. 

Smallest 

Largest. 

Avenge  Rizfl. 

Increase. 

1900 

Mm. 

Ins. 

Mm. 

In?. 

Hm. 

Ins. 

Mm. 

Ins. 

Days. 

17th  to  2l8t  December 

128 

197 

7f 

294 

"A 

2890 

S>A 

1901 

80th  May 

107 

219 

8| 

311 

12} 

262-7 

log 

23-7 

H 

160 

18th  June        

608 

211 

8A 

387 

18J 

2677 

lOA 

5-0 

14 

5th  July          

3 

250 

91 

256 

lOA 

(253-0) 

SlstJuly         

150 

246 

m 

354 

13H 

293-2 

UA 

25-5 

1 

62 

4th  September 

2 

267 

lOJ 

292 

114 

(279-5) 

10th     do. 

2 

298 

m 

819 

12A 

(308-5) 

18th  October 

... 

6th  November 

17th  December 

15th  January 

Deep  Water  oflf 
Aberdeen. 

1901 

28th  June        

458 

214 

8A 

329 

12tJ 

265-8 
(i66B) 

lOA 

... 

30th  July        

53 

221 

m 

387 

18} 

281-8 

11* 

26-0 

1 

32 

2l8t  August    

53 

257 

lOi 

847 

13» 

289-8 

iiA 

8-0 

1 

22 

5th  November 

4 

293 

iiA 

316 

12/. 

(304-5) 

14-7 

A 

76 

28th    do 

2 

312 

12i 

^\ 

121 

816-5 

12A 

26-3 

lA 

99 

16th  December 

5 

294 

llA 

859 

14i 

820- 

121 

3-5 

i 

18 

15th  January 

10 

293 

iiiV 

853 

m 

318-8 

121 

-1-7 

... 

80 

In  most  of  the  cases  the  nambers  caught  are  not  very  large.  In 
Aberdeen  Bay  none  were  caught  in  the  latter  part  of  the  year,  but  the 
growth  from  Series  II.  in  December  to  Series  III.  in  May  (160  days) 
amounted  to  about  23*7  mm.,  or  \^  of  an  inch.  In  the  interval  of 
fourteen  days,  from  30th  May  to  13th  June,  5*0  mm.  was  added,  and  in 
the  62  days  to  31st  July  25*5  mm.,  or  1  inch.  The  increase  from 
December  to  July  was  thus  about  54  mm.  (2^  inches). 

In  the  deeper  water  off  Aberdeen  the  apparent  increase  from  28th  June 
to  30th  July  was  26  mm.,  or  1  inch ;  other  8  mm.  were  added  from  that 
date  to  13th  August,  and  the  apparent  whole  increase  from  the  end  of 
June  to  16th  December  was  64*2  mm. 

The  mean  size  of  the  whitings  in  Aberdeen  Bay  which  had  just  entered 
upon  their  third  year  (in  May)  was  about  10}  inches. 

In  the  deep  water  offKinnaird  Head  110  whitings  of  this  series  were 
taken  on  4th  July.     They  ranged  from  238  to  328  mm.,  and  had  an 
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average  size  of  2795  mm.,  or  IM  inches.  In  the  Firth  of  Forth  the 
series  was  scantily  represented,  and  the  limits  are  sometimes  difficult  to 
determine.  On  23rd  July  thirty-three  ranged  from  253  to  340  mm., 
having  a  mean  size  of  280*4  mm.,  or  eleven  inches.  On  22nd  August  the 
average  size  of  seven,  ranging  from  276  to  304  mm.,  was  289  mm. 

The  observations  show  that  the  rate  of  growth  of  the  whiting  varies  in 
different  regions  (gee  PL  XX.,  XXI.).  It  is  most  markedly  rhythmic  in  such 
places  as  the  Firth  of  Forth,  where  the  summer  and  winter  temperatures 
have  the  greatest  range.  In  winter  growth  is  greatly  retarded  there,  or 
almost  quite  arrested,  while  in  May,  June,  July,  and  August  it  is  very 
rapid,  about  three-quarters  of  the  total  increase  in  the  year  taking  place  in 
these  months. 

In  an  open  bay,  such  as  Aberdeen  Bay,  with  deep  water  off  the  shore, 
the  growth,  while  still  markedly  cyclical,  is  less  so  than  in  the  former 
case.  In  winter  growth  is  slower,  but  it  continues.  The  most  rapid 
increase  also  takes  place  here  in  May,  June,  July,  and  August 

In  the  deep  water  towards  the  middle  of  the  northern  part  of  the  North 
Sea,  it  may  be  said  that,  although  the  observations  on  the  whiting,  except 
with  regard  to  the  first  series,  are  imperfect,  growth  loses  much  of  its 
cyclical  character.  It  seems  to  take  place  almost  as  quickly  in  the  winter  as 
in  the  summer,  and  is  thus  more  uniform.  The  phenomenon  is  consistent 
with  the  comparatively  slight  seasonal  change  of  temperature  that  occurs 
in  these  depths,  and  the  later  period  when  the  minimum  temperature  is 
reached.  There  is  evidence  that  the  growth  at  some  part  of  the  period 
between  December  and  May  is  a  little  slower,  but  further  observations  are 
required. 

Moreover,  it  will  be  noticed  from  the  curves  that  the  young 
whitings  in  their  first  summer  are -largest  in  the  Firth  of  Forth  and 
smallest  in  the  deep  northern  waters,  while  those  at  Aberdeen  are  of 
intermediate  size.  This  might  be  partly  due  to  a  possible  difference  in  the 
spawning  season  ;  but  it  is,  no  doubt,  also  due  to  the  fact  that  in  such 
places  as  the  Forth  the  larval  fishes,  on  issuing  from  the  egg,  begin  their 
life  in  a  rapidly  rising  temperature  and  grow  quickly,  while  in  the  deep 
water  off  the  Shetlands  at  the  same  time  they  encounter  a  temperature 
just  beginning  to  rise,  and  which  rises  sluggishly.  In  August,  for 
example,  the  young  whitings  are  as  large  in  the  Forth  as  they  are  in 
Aberdeen  Bay  in  September,  and  considerably  larger  than  they  are  in  the 
northern  waters,  but  in  the  following  January  they  are  rather  smaller,  and 
they  are  considerably  smaller  when  one  year  old. 

Another  deduction  from  the  curves  is  that  the  whitings  of  an  area  do 
not  appear  to  migrate  far  from  it — %.€,,  the  curves  show  the  same  features 
for  fish  one,  two,  and  three  years  old. 

With  regard  to  the  age  of  the  whiting  when  it  first  attains  maturity, 
the  observations  which  have  been  hitherto  made  as  to  the  average  size 
when  maturity  is  reached  are  not  very  extensive,  and  ^he  areas  in  which 
the  fish  were  taken  were  not  always  sufficiently  well  determined,  a  point, 
as  will  be  seen  from  the  Table  given  below,  of  some  importance. 

In  the  Firth  of  Forth  and  neighbourhood  both  females  and  males  were 
found  mature  when  nine  inches  in  length.*  On  the  west  coast  of 
Ireland  Holt  examined  a  number  of  whiting,  all  the  males  being  over  nine 
inches  and  all  the  females  over  eleven  inches,  and  all  were  mature  ;t  and 
the  same  observer,  from  the  examination  of  fish  at  Grimsby,  has  fixed 
nine  Inches  as  the  size  at  which  the  majority  of  females  first  become 
mature  in  the  North  Sea.J    While  the  average  size  of  the  female  and 

*  Tenth  Ann.  Rep.  FUheru  Boatxlfor  Scotfand^  Part  iii.,  p.  239a. 

t  Rep,  Council  Ry,  Dub.  Soc.,  1891.     App.  C,  p.  277. 

"^Jonrn.  Marhif.  JItol-  Assoc.,  iii.,  p.  377. 
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male  whiting  (all  sizes  together)  closely  correspond  (that  of  423  males 
examined  being  11-29  inches,  that  of  895  females  11*78  inches)  there  do 
not  appear  to  be  exact  observations  as  to  the  average  size  at  first-maturity 
in  the  two  sexes. 

From  the  investigations  detailed  in  this  paper  it  appears  that  some 
whitings,  before  the  conclusion  of  the  spawning  season  in  the  year  after 
that  in  which  they  were  themselves  born — ^t.e.,  when  they  are  a  little  over 
one  year  of  age — may  attain  a  size  about  equal  to  the  size  above  stated  at 
which  maturity  is  first  reached.  But  the  size  of  the  whitings  at  corres- 
ponding ages  may,  as  we  have  seen,  differ  considerably  in  different  places, 
and  the  size  at  which  maturity  is  attained  will,  no  doubt,  differ  in 
the  same  way.  Such  cases,  however,  of  large  whitings  one  year 
old  are  exceptional,  and  represent  only  the  few  biggest  fish  of  the 
generation ;  while  the  average  size,  and  still  more,  of  course,  the  minimum 
size,  of  the  series  are  very  much  lower.  In  Aberdeen  Bay,  for  example, 
whitings  one  year  old  may  vary  from  about  3|  inches  to  7^  inches,  the 
average  size  being  5|  inches.  In  the  Firth  of  Forth  the  range  is  from 
about  2|  inches  to  6|  inches,  the  average  being  44^  inches.  The 
whitings  from  the  deep  water  off  the  Shetlands  (according  to  the  com- 
putation previously  made,  grow  more  quickly  during  winter  and 
spring,  and  may  be  regarded  as  ranging  in  May  from  about  five  to  nine 
inches,  with  an  average  of  seven  inches;  but  further  observations  are 
required  in  this  case.  There  is  little  doubt  that  none  of  these  whitings 
spawn  at  the  sizes  stated — t.e.,  when  one  year  old. 

When  two  years  old  the  whitings  at  Aberdeen  range  from  about  seven 
and  three-quarter  inches  to  over  twelve  inches,  the  average  size  being 
about  9|^  inches.  In  the  Forth  they  are  somewhat  smaller,  ranging  from 
under  seven  to  nearly  11|  inches,  the  average  size  being  about  %^  inches. 
It  is  this  series,  then,  I  think  without  any  doubt,  that  must  be  regarded 
as  that  which  spawns  for  the  first  time ;  and  on  the  assumption  discussed 
elsewhere  (p.  359)  it  is  probable  that  all  the  whitings  spawn  when  two 
years  old,  the  larger  fishes  probably  earliest  in  March,  and  the  smaller 
towards  the  end  of  the  spawning  season  in  June,  when  they  will  have 
added  considerably  to  their  length.  One  would  expect  to  find 
therefore,  among  these  spawning  whitings  a  variation  in  the  size  at 
first-maturity  corresponding  to  the  limits  of  the  group— i.e.,  from  about 
eight  to  over  twelve  inches. 

I  have  given  in  the  following  Table  the  approximate  length  and 
weight  of  the  whitings  at  one  and  two  years  of  age  in  the  localities 
referred  to  : — 


[Table. 
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No.  of  Years  Old. 

Smalleet 

! 
1 

i 

Largest. 

Average.               j 

Length. 

Weight.     1     Length. 

\     Weight. 

Length. 

Weight.     ! 

1 

Mm. 

Ins. 

Grms. 

Ot,      Mm. 

Ins. 

Grms. 

Ou 

Mm. 

Ins. 

Grms. 

Ox. 

rForth 

70 

2i 

2-8 

iV  168 

6J 

1     81 

1 

125 

^ 

14 

h 

I. -j  Aberdeen    ... 

90 

3i 

6-0 

I  1  190 

7i 

43 

It 

146 

5J 

21 

i 

loiF  ShetUndB 

130 

6* 

16-0 

h  1  280 

9* 

87 

8 

180 

7iV 

86 

li 

rForth 

178 

6k 

83 

U     290 

119 

lisr 

64 

226 

8i 

77 

2J 

II.  J  Aberdeen    ... 

106 

m 

47 

1}     310 

12i 

I234 

8J 

250 

9i 

115 

4 

LOff  Shetlands 

1 

1 

... 

rForth 

no 

m 

150 

6i     S70 

I4h 

^5 

14i 

S90 

m 

m 

10 

-  Aberdeen    ... 

III.  I  Ofif  Shetlands 

...    j    ... 

The  weights,  as  already  explained  (p.  334),  are  given  from  the  curve 
obtained  by  weighing  a  number  of  whitings  at  different  sizes,  and  they 
show  more  impressively  than  the  measurement  of  the  length  the  variations 
in  growth  that  may  exist  within  the  limits  of  one  generation,  at  Aberdeen, 
for  example,  from  five  to  forty-three  grammes  in  the  first  series,  and  from 
47  to  234  in  the  second.  TVliile  the  average  length  of  a  whiting  in  the 
Forth  when  one  year  old  is  about  4||^  inches  and  its  weight  about  half  an 
ounce,  at  Aberdeen  its  length  is  about  5|  inches  and  its  weight 
approximately  three-quarters  of  an  ounce.  Growth  during  the  following 
year  adds  scarcely  four  inches  to  the  length  of  the  whiting  in  the  Forth, 
but  its  weight  is  increased  between  five  and  six-fold,  viz.,  to  nearly  2| 
ounces ;  at  Aberdeen  its  length  is  increased  by  over  four  inches  and  ite 
weight  to  slightly  over  four  ouncea  When  three  years  old  the  Forth 
whiting  measures  about  \2\  inches  and  weighs  slightly  over  ten  ounces, 
having  increased  its  weight  in  the  year  by  about  1\  ounces. 


THE  HAPDOCK  {Gadu8  ceglefinus,  L.). 

The  haddock  spawns  on  the  Fast  Coast  in  February,  March,  and 
April,  and  for  the  most  part  in  March;  but  spawning  fishes  may  be 
obtained  sometimes  as  early  as  the  end  of  January  and  as  late  as  the 
beginning  of  May.  The  great  bulk  of  the  larval  haddocki^  are  probably 
hatched  in  the  early  part  of  Apri],  when  they  have  a  length  of  about 
4  mm.  Their  growth  subsequently  is  rapid,  and,  as  is  the  case  with  the 
whiting,  they  are  at  first  pelagic  and  do  not  frequent  the  bottom  until  of 
considerable  size. 

The  earliest  collections  of  the  young  haddocks  made  with  the  small- 
meshed  bottom  net  were  obtained  at  the  end  of  July ;  none  were  taken  at 
the  end  of  June  or  beginning  of  July.  In  Aberdeen  Bay  on  3l8t  July 
twenty-two  were  secured,  the  largest  measuring  125  mm.,  or  i\^  inches, 
and  the  smallest  98  mm.,  or  3|  inches,  the  average  computed  being 
108*7  mm.  On  the  day  before,  in  a  haul  in  62  fathoms  off  Aberdeen, 
2b 
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sixty-five  were  taken,  the  smallest  measuring  96  mm.  and  the  largest 
131  mm.,  or  5^  inches,  the  average  being  very  nearly  what  it  was  in 
Aberdeen  Bay,  viz.  109*5  mm.  Haddocks  somewhat  smaller  were 
obtained  a  few  days  earlier  at  the  mouth  of  the  Firth  of  Forth 
(Station  V.),  but  none  were  found  at  this  time  at  the  inner  station  in 
shallower  water  (III.),  the  condition  in  regard  to  the  whiting  at  these  two 
stations  being  thus  reversed  {see  p.  391).  These  young  haddocks  ranged 
frSm  72  mm.  (2|  inches)  to  107  mm.,  and  had  an  average  size  of  91*3  mm. 
In  Aberdeen  Bay  103  were  taken  on  the  10th  September  with  the 
small-meshed  net,  the  smallest  measuring  109  mm.  and  the  largest 
185  mm.,  the  average  size  being  147*3  mm.,  or  5|f  inches.  Further  col- 
lections were  obtained  in  October,  November,  and  December,  and  the 
particulars  in  regard  to  these  hauls  are  given  in  the  following  Table : — 


Date. 

No. 

Range. 

Average  Sice. 

Increase. 

No.  of 
Days. 

1901 

Mm. 

Mm. 

Ins. 

Mm. 

Ins. 

SlstJuly           

22 

98-125 

108-7 

4A 

♦4th  September 

36 

lia-194 

1517 

6 

♦4S-0 

Hi 

35 

10th      do 

103 

109-185 

147*3 

6H 

38-6 

li 

41 

I8th  October     

767 

122-197 

169-8 

6H 

22-5 

i 

38 

6th  November 

168 

133-210 

172-7 

m 

2-9 

20 

29th      do.          

3 

173-193 

180-7 

n 

8-0 

A 

23 

17th  December 

15 

157-200 

179-9 

n 

-0-8 

18 

15th  January    

3 

170-197 

182-5 

h\ 

2-6 

30 

1900 

8th  October       

478 

118-199 

159-7 

6A 

13th   do 

3l8t    do 

37 

130-187 

160-3 

6A 

... 

127 

127-205 

166-2 

6A 

let  November 

Combined    

17th  to  19th  December... 

483 

135-222 

170-5 

m 

610 

127-222 

169-6 

6H 

9-8 

8 

18 

471 

143-224 

181-4 

7i 

11-8 

h 

48 

*  Only  18  in  small-meshed  net. 

In  most  of  these  hauls  the  series  is  well  represented,  as  shown  by  the 
curves  and  the  ranges,  except  in  the  case  of  the  July  collection,  in  which 
obviously  only  the  larger  fishes  of  the  series  were  taken.  A  more 
accurate  range  would  probably  be  from  45  or  50  mm.  to  130,  giving  a 
mean  size  of  about  80  or  90  mm.  (3|  inches)  for  the  end  of  July ;  and 
from  85  or  90  mm.  to  195  mm.,  with  an  average  of  about  140  mm.,  or 
5^  inches,  towards  the  middle  of  September. 

It  will  be  observed  that  the  number  of  these  small  haddocks  taken  in 
November  and  December  1901  in  Aberdeen  Bay  was  very  small, 
although  the  averages  agree  very  well  with  those  in  the  corresponding 
months  of  the  previous  year,  when  larger  numbers  were  caught. 

The  measurements  attest  the  rapid  growth  of  the  haddodc  in  its  first 
year.  Even  taking  the  mean  size  in  July  as  it  stands,  there  is  shown  an 
increase  to  December  of  about  72  mm.,  or  2|  indies;  while  if  the 
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amended  mean-size  for  the  end  of  July  be  adopted  the  increase  becomes 
about  90  mm.  or  3^  inches,  about  half  the  growth  in  length  occurnng 
between  the  hatching  in  April  and  the  end  of  July. 

It  will  also  be  noticed  that  in  late  autumn  and  in  winter  the  growth  is 
much  slower,  the  greatest  increase  occurring,  in  the  series  represented,  in 
August  and  the  early  part  of  September. 

The  particulars  regarding  this  series  of  small  haddocks  obtained  in  the 
deep  water  off  Aberdeen  show  a  similar  rapidity  of  growth,  as  indicated 
in  the  following  Table : — 


Date. 

No. 

Range. 

Average 

Size. 

Increase. 

No.  of 
Days. 

1901 

Mm. 

Mm. 

Ins. 

Mm. 

Ins. 

30th  JiUy          

65 

96-131 

109-5 

4A 

2l8t  August      

244 

96-150 

121-9 

^l 

12-4 

i 

22 

•Srd  September 

20 

98-168 

♦(125-4) 

(3-5) 

5th  November  ... 

31 

120-199 

172-4 

m 

50-5 

2 

76 

28th      do 

102 

147-208 

176-8 

7 

4-4 

23 

16th  December 

1 

1219 

137-214 

180-2 

^* 

3-4 

18 

1902 

jflSth  January 

776 

150-210 

180-5 

7i 

0-3 

30 

*  Small-meshed  net  only. 


t  J-inch  mesh. 


It  will  be  observed  that  the  averages  for  corresponding  dates  agree 
very  closely  with  those  for  Aberdeen  Bay,  and  that  whereas  the  young 
haddocks  were  almost  absent  in  the  bay  in  December  and  January,  they 
were  abundant  in  the  deep  water.  The  range  and  averages  for  July  and 
August  require  correction,  as  before,  owing  to  the  non-representation  of 
the  smaller  fishes  of  the  series ;  but  as  they  stand  they  show  an  incre- 
ment of  length  of  71  mm.,  or  2-|-f  inches,  from  30th  July  to  16th 
December  and  15th  January.  Growth  is  obviously  also  slow  here  in 
winter,  but  the  average  for  January  is  probably  too  low,  although  the 
curve  is  good,  very  few  fish  (27)  larger  than  210  mm.  being  taken  in  the 
nets — the  next  largest  measuring  240  mm. 

It  will  be  observed  that  the  largest  fishes  of  the  series  increased  from 
131  mm.  (5^  inches)  at  the  end  of  July  to  214  mm.  (8-;^  inches)  in 
December,  an  increase  of  83  mm. 

In  the  Firtli  of  Forth  the  young  haddocks  procured  during  July, 
August,  and  September  were  somewhat  smaller  than  those  taken  olf 
Aberdeen,  but  they  also  exhibited  a  rapid  growth,  the  mean  size 
increasing  from  91*3  mm.,  or  3|  inches,  on  24th  July  to  119*9  mm.,  or  4f 
inches,  on  3rd  September,  an  apparent  increment  of  28*6  mm.  or  1^  inches 
in  the  forty-two  days.  The  real  increase,  for  the  reason  already  indicated 
— the  want  of  a  due  proportion  of  the  smaller  haddocks  in  July — was 
probably  over  an  inch  and  a  half. 
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Date. 

No. 

Range. 

Average  Size. 

Increase. 

No.  of 
Days. 

Station  V. 

24th  July          

16th  August     

21rt     do 

Combined    

3rd  September 

49 

Mm. 
72-107 

Mm. 
91-3 

Ins. 
3fi 

Mm. 

Ins. 

288 
403 

82-133 
90-147 

108-1 
112-9 

4A 

691 

82-147 

110-9 

4| 

19-6 

i 

26 

336 

95-167 

119-9 

4J 

9-0 

i 

17 

Station  III. 

28rdJuly          

19th  August     

22nd      do 

Combined     

260 
106 

75-130 
85-142 

105-9 
111-3 

... 

... 

366 

75-142 

1078 

H 

In  the  deep  water  off  the  Shetlands  the  young  haddocks  under  one  year 
of  age  were  obtained  in  August,  September,  and  October  1900,  December 
1901,  and  March  1902,  and  the  same  series,  then  over  one  year  old,  were 
taken  in  May  1901.  The  various  months  are  not  in  sequence,  and  the 
ranges  and  averages  cannot  therefore  be  compared  with  strict  accuracy, 
since  the  growth  in  one  year,  or  at  a  given  period  of  one  year,  may  not 
correspond  with  another  year.  The  places,  moreover,  where  the  haddocks 
were  caught  were  sometimes  a  considerable  distance  apart  (see  p.  407). 
The  variation  in  this  respect  is,  however,  probably  not  so  great  as  to 
impair  the  value  of  comparison.  The  particulars  of  the  series  are  given 
in  the  Table  on  p.  408). 

On  3l8t  August~4th  September,  263  ranging  from  61  to  148  mm.  had 
an  average  size  of  88*4  mm.,  or  3  J  inches;  on  16(Jb-19th  October  235  ranged 
from  82  to  167  mm.,  the  average  being  119*2  mm.,  or  4^  inches ;  on  1 1th 
December  265  ranged  from  91  to  185  mm.,  the  mean  being  135*4  mm., 
or  5^  inches;  and  on  10th  March  (1902)  36  ranged  from  153  to  205  mm., 
with  an  average  size  of  173*0  mm.,  or  6^  inchea  Some  of  these  ranges 
and  averages  require  slight  correction,  and  the  range  for  March  (52  mm.) 
is  obviously  much  too  small ;  it  ought  to  be  from  about  120  to  210  mm., 
and  the  average  should  be  8  or  10  mm.  lower. 

In  any  case  the  contrast  in  size  between  these  young  deep-sea  haddocks 
and  those  of  Aberdeen  Bay  at  corresponding  dates  is  marked.  At  the 
beginning  of  September  they  are  more  than  two  inches  smaller  in  the  deep 
water,  an  inferiority  no  doubt  largely  due,  as  indicated  also  in  the 
whiting,  to  the  slower  rate  of  growth  in  the  lower  summer  temperature 
prevailing  there  as  well  as  to  a  later  spawning  period.  But  this  inferiority 
is  gradually  diminished  during  the  following  winter  and  spring,  so  that 
while  the  September  average  differs  by  about  53  mm.  the  December 
average  differs  by  about  46  mm.,  and  in  May  the  difference  is  reduced 
to  something  like  ten  millimetres.    {See  Curves,  Plate  XXI.). 

It  is  clear  that  the  young  haddocks  described  above  are  fish  which  were 
hatched  at  the  last  spawning  season,  and  not  fish  of  the  previous  year — 
that  is  to  say,  that  they  are  only  some  months  old.  We  know  that 
growth  in  iusliore  waters  is  more  rapid  before  the  end  of  July  than 
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afterwards,  and  yet  from  that  period  to  the  end  of  the  year  the  young 
haddocks  at  Aberdeen  added  about  three  inches  to  their  length.  More- 
over, the  use  of  a  fine-meshed  net  (|  inch)  both  on  the  bottom  and  in 
midwater  yielded  no  haddocks  smaller  than  150  mm.  (5|-  inches)  in 
January,  and  none  smaller  than  137  mm.  in  December.  It  seems 
surprising  that  a  haddock  should  grow,  on  the  average,  to  a  length  of 
7|  inches  from  the  time  it  was  hatibed  from  the  egg  early  in  April  until 
December,  when  it  is  about  eight  months  old,  and  that  others,  no  doubt 
hatched  a  month  or  so  earlier,  should  in  the  same  period  reach  a  length 
of  over  8  j  inches. 

With  regard  to  the  haddock  when  one  year  old,  or  in  its  second  year, 
the  only  haul  made  during  the  spawning  season  was  the  one  in  the  deep 
water  off  the  Shetlands  on  10th  Mardi,  and  the  computed  size  of  the 
series  was  173  mm.,  or  6^  inches,  while  the  corrected  average  is  about 
165  mm.,  or  6>|  inches. 

In  the  hauls  made  in  Aberdeen  Bay  and  in  the  deep  water  off 
Aberdeen,  this  series  was  well  represented  on  some  occasions,  but  on 
others  the  haddocks  of  the  second  year  were  not  abundant  It  was, 
moreover,  difficult  in  some  cases  to  differentiate  this  group  from  the  next 
older  generation,  and  there  is  therefore  not  the  same  certainty  in  regard 
to  the  increase  at  different  periods  as  with  the  first  series. 

In  Aberdeen  Bay  the  average  size  of  58  taken  on  30th  May  was  2 15' 3 
mm.,  or  8^  inches,  the  range  being  from  174  to  241  mm.  These 
haddocks  were  a  little  under  fourteen  months  old.  On  13th  June  110 
ranged  from  181  to  263  mm.,  the  mean  size  being  224*5  mm.,  or  8^ 
inches,  the  increase  in  the  fourteen  days  amounting  to  9*2  mm.  On  10th 
September  206  varied  in  length  from  197  to  317  mm.,  the  average  size 
being  264*7  mm.,  or  10^  inches,  showing  an  increase  in  the  ninety  days 
of  40*2  mm.  The  hauls  in  October,  November,  and  December  yielded 
very  few  haddocks  of  this  series,  viz.  49^  3,  4,  and  4,  and  the  averages 
were  small.  These  haddocks,  like  the  whitings  of  corresponding  age, 
apparently  moved  out  from  the  inshore  waters  in  the  months  named.  In 
1890,  however,  they  were  more  abundant,  and  gave  higher  averages. 
Thus  516  on  8th-13th  October  had  a  mean  size  of  281*9  mm. ;  and  1001 
on  31st  October-lst  November  a  mean  size  of  293*3  mm.  On  December 
17th-19th  263,  ranging  from  237  to  345  mm.,  had  an  average  size  of 
295*3  mm.,  or  11|  inches.  This  would  represent  a  growth  of  about  80 
mm.  (3^  inches)  from  the  end  of  May. 

In  the  deep  water  off  Aberdeen  750  taken  on  28th  June  ranged  from 
168  to  278  mm.,  and  the  average  size  was  230*2  mm.,  or  a  little  over 
nine  inches.  On  30th  July  the  mean  size  of  311  was  244*5  mm.,  and 
the  range  from  184  to  293  mm. ;  on  21st  August  540  ranged  from  202 
to  308  mm.,  the  average  size  being  250*8  mm.  On  5th  November  the 
mean  size  of  219  was  273*2  mm.,  and  the  range  between  230  and  312 
mm. ;  and  on  16th  December  the  mean  size  of  457  was  277*4  mm.,  and 
the  range  from  223  to  325.  Only  24  were  taken  on  15th  January,  and 
they  ranged  from  240  to  334  mm.,  the  average  being  286*8  mm.  In  the 
202  days,  from  28th  June,  the  apparent  increase  amounted  to  56*6  mm., 
or  about  2^  inches. 

The  information  in  regard  to  the  growth  of  the  haddocks  in  their  third 
year  in  Aberdeen  Bay  is  less  complete,  owing  partly  to  the  comparatively 
small  number  of  specimens  taken  and  also  to  the  difficulty  in  many  cases 
of  precisely  defining  the  limits  of  the  group.  On  30th  May  seventy-one 
ranged  from  262  to  372  mm.,  the  average  being  315*7  mm.,  or  12f  inches. 
On  6th  June  486  taken  with  the  ordinary  otter-trawl  ranged  from  264  to 
371  mm.,  the  average  being  319*3  mm.     On  13th  June  the  correspond- 
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ing  average  was  328*7  mm.,  on  Slst  July  246*6  mm.,  and  on  10th 
September  367*6  mm.,  showing  an  apparent  increment  in  the  103  days  of 
51*9  mm.     None  of  this  series  were  got  in  the  later  hauls. 

In  the  deep  water  off  Aberdeen  179  taken  on  28th  June  bad  an 
average  size  of  317*4  mm.,  but  the  range  (280-388)  and  the  curve  shows 
the  true  mean  should  be  considerably  higher.  On  30th  July  81  had  a 
range  from  296  to  396  and  an  average  of  334*7  mm. ;  on  2l8t  August  the 
mean  size  of  59  was  348*7  mm. ;  on  6th  November  the  mean  of  22  was 
346*2  mm.,  but  as  amended  it  should  be  about  366  mm. ;  on  16th 
December  fifteen  had  a  mean  size  of  379*1  mm. ;  and  on  15th  January 
three  averaged  353  mm.  The  apparent  increment  in  the  172  days,  from 
28th  June  to  16th  December,  amounted  to  61*7  mm. 

The  haddocks  older  than  three  years  were  not  procured  in  great 
numbers,  but  they  were  fairly  well  represented  in  some  hauls.  On  6th 
June,  in  Aberdeen  Bay,  sixty-six,  ra*aging  from  373  to  465  mm.,  had  an 
average  size  of  403*8  mm.,  or  15f  inches.  There  were  other  two  at  502 
and  503  mm.  which  may  be  regarded  as  representing  another  series ;  one 
at  582  and  one  at  648  probably  representing  fish  over  four,  five,  and  six 
years  of  age,  possibly  more.  On  13th  June  forty-five,  measuring  from 
387  to  463  mm.,  had  an  average  size  of  408  mm.  There  were  two  at  505 
and  506  mm.,  two  at  552  and  578  mm.,  and  throe  from  615  to  619  mm., 
with  an  average  of  617*3  mm.  (24|  inches).  On  31st  July  eight  ranged 
from  393  to  468  mm.,  the  average  being  416*2  mm.;  on  4th  September 
six,  ranging  from  420  to  436  mm.,  had  a  mean  size  of  426*8  mm. ;  on 
10th  September  the  mean  size  of  six,  measuring  from  421  to  445  mm., 
was  431*1  mm.,  and  there  were  other  three  574,  582,  and  658  mm. 
(25 J  inches).  In  October,  November,  December,  and  January  none  of 
these  large  haddocks  were  caught  in  Aberdeen  Bay,  nor,  with  the 
exception  of  three  in  November  (with  an  average  of  406*7  mm),  in  the 
deep  water  off  Aberdeen.  On  28th  June,  at  the  latter  place,  twelve, 
ranging  from  392  to  427  mm.,  had  an  average  size  of  405*2  mm. ;  on  30th 
July  ten,  measuring  from  412  to  452  mm.,  had  an  average  size  of  428*6 
mm.  (16|^  inches),  and  the  average  of  three,  ranging  from  502  to  528  mm., 
was  517  mm.  (20|  inches).  On  21st  August  two  measured  450  and  462 
mm.,  the  average  being  456  mm.  (17|^  inches). 

Large  haddocks  were  also  procured  in  some  hauls  in  the  Moray  Firth. 
On  1st  June,  off  Lossiemouth,  forty,  just  over  three  years  old,  ranged 
from  281  to  363  mm.,  the  average  being  324*4  mm.,  or  12f  inches,  and 
forty-three  varied  from  371  to  457  mm.,  the  average  being  407*3  mm.,  or 
about  16  inches.  In  this  haul  there  were  a  considerable  number  of  larger 
haddocks,  ranging  from  469  mm.  (18|  inches)  to  835  mm.  (32|^  inches), 
but  they  cannot  at  present  be  satisfactorily  grouped  into  series.  The 
deepest  sulci  in  the  curves  are  at  51,  57*5,  64,  67,  and  74  cdl*  While 
it  is  difficult  to  define  the  series  to  which  these  large  haddocks 
belong,  it  is  evident  that  the  larger  ones  must  be  of  considerable  age. 
Since  a  haddock  when  three  years  old  measures  about  14|  or  15  inches 
in  length,  and  growth  is  slower  after  maturity  is  reached,  it  is  probable 
the  largest  haddocks  in  this  haul  were  at  least  about  nine  years  old. 

Hauls  were  also  made  at  Smith  Bank  in  the  Moray  Firth  in  June  and 
November,  and  in  Sinclair  Bay  on  the  coast  of  Caithness  at  the  beginning 
of  June,  but  the  curves  of  the  measurements  are  not  satisfactory. 

At  Sinclair  Bay  on  4th  June  the  haddocks  of  the  preceding  year  were 

*  The  centimetre  fifrouping  is  as  follows : — 
47    48    49    60    51    52    53    54    55    56    57    58    59    60    61    62    68    64    65 
1811148444144554687 

66    67    68    69    70    71    72    73    74    75    76    77    78    79    80    81    82    83    84 
10     262835414--~2--ll- 
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represented  by  five  specimens  from  214  to  266  mm.  in  length,  the  average 
being  217*8  mm.,  or  8|  inches.  The  next  series — fish  a  little  over  two 
years  old — numbered  135,  and  measured  from  280  to  365  mm.,  the  average 
being  323*6  mm.,  or  12f  inches.  The  fourth  series,  or  fish  a  little  over 
three  years  old,  numbered  114,  and  had  an  average  size  of  408*1  mm.,  or 
16^  inches,  the  range  being  from  375  to  462  mm.  There  were  other 
fifteen,  measuring  from  465  to  538  mm.,  with  an  average  of  490*6  mm. 
(19^  inches),  representing  fish  about  four  years  and  two  months  old,  and 
another  measuring  570  mm. 

In  the  haul  on  Smith  Bank  on  5th  June,  in  22  fathoms,  seventeen 
haddocks  represented  the  fish  of  the  preceding  year ;  they  measured  from 
217  to  246  mm.,  and  had  an  average  size  of  231  mm.,  which  is  too 
high.  The  next  series  comprised  224  haddocks  from  256  to  about  363  mm., 
the  average  size  being  309*7  mm.,  or  12 A  inches.  Other  82  ranged 
from  365  to  444  mm.,  with  an  average  of  3§3*8  mm.,  or  about  15^  inches, 
and  seven  measured  from  458  to  524  mm.,  the  average  being  486*9  mm., 
or  a  little  over  19  inches.    There  was  also  one^  at  711  mm. 

On  November  8th  the  haddocks  of  the  year  were  represented  by  eleven 
from  186  to  206  mm.,  with  an  average  of  197*6  mm.,  or  7f  inches. 

A  haul  iu  83-85  fathoms  on  4th  July  oflf  Kinnaird  Head  yielded  105 
haddocks  of  the  previous  year  which  gave  a  good  curve,  the  sizes  ranging 
from  174  to  263  mm.,  the  average  being  215*5  mm.,  or  8{  inches.  The 
mean  size  is  considerably  below  that  of  the  haddocks  off  Aberdeen  at 
nearly  the  same  date  and  approximates  to  that  of  the  haddocks  caught 
further  north-east,  off  the  Shetlands.  The  remainder  of  the  curve  is 
irregular,  but  the  second  series — over  two  years  of  age — appears  to  comprise 
94  haddocks  ranging  from  273  to  374  mm.,  the  average  being  319*8  mm., 
or  12|  inches.  Other  thirteen  measured  from  383  to  474  mm.  with  an 
average  of  408*7  mm.,  or  a  little  over  sixteen  inches,  and  one  measured 
502  mm.  « 

The  young  haddocks  from  the  deep  water  off  the  Shetlands  have  been 
already  referred  to  (p.  404).  The  definition  of  the  limits  of  the  older  series 
presents  greater  difficulties,  although  not  so  much  as  was  found  to  be  the 
case  with  the  whiting.  The  places  where  the  hauls  were  taken  are 
approximately  as  follows : — 

(1)  31  Aug.-4  Septr.,  1900.— Lat.  59^*  35'  N.,  long.   V  5'  E. ;  70 

miles  S.E.   by   E.   of  Sumburgh 
Head,  Shetland,  65  fathoms. 

(2)  16-19  October,  1900.— Lat.   59**   24'  N.,  long.  V  8'  W. ;  16 

miles  S.E.   of  Fair   Isle,   60-65 
fathoms. 

(3)  19-20  May,  1901.— Lat.  59"  55'  N.  to  60*  10'  K,  long.  0*  50'  E. ; 

60  miles  E.  by  S.  of  Sumburgh 
Head ;  65-70  fathoms. 

(4)  11  December,  1901.— Lat.  59"  16'  N.,  long.  0*  53'  K  ;  about  75 

miles  S.E.   of  Sumburgh   Head; 
75  fathoms. 

(5)  10  March,  1902.— Lat.    60"   42'    N.,  long.  1"  45'  E.;  nearly 

midway  between  Unst,  Shetland, 
and  Norway ;  75  fathoms. 

In  most  of  the  hauls  the  curves  of  measurements  are  not  very  satis- 
factory. The  measurements  of  the  larger  haddocks  in  August  and 
September,  1900,  were  made  on  the  inch  scale  (to  quarters),  and  the  great 
bulk  of  them  formed  a  curve  whose  base  extended  from  about  28  to  42  or 
43  cm.;  with  little  indication  of  a  sulcus  until  about  37  cm.  More  than 
one  series  were  really  comprised  in  this  group. 
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In  October,  when  all  the  haddocks  were  measured  on  the  millimetre 
scale,  two  distinct  groups  were  present — those  of  the  year  and  the  series  of 
the  year  before.  The  older  fishes  formed  a  group  ranging  from  about 
30  cm.  to  44  or  48  cm.,  the  downward  slope  of  the  curve  being  prolonged 
and  broken,  but  clear  indication  of  a  division  between  series  existing, 
usually  high  up  on  the  curve,  about  36  cm.,  and  which  when  prolonged  to 
the  base  line  reached  to  about  39  cm. 

In  the  May  hauls  the  first  series  was  imperfectly  represented,  but  a  clear 
division  existed  between  24  and  25  cm.,  while  the  fish  above  the  latter 
size  formed  a  more  or  less  slumped  group,  the  tall  peaked  column  formed 
by  the  curve  resting  on  a  base  extending  from  25  cm.  to  47  or  48  cm.  The 
curves  of  individual  hauls,  however,  indicated  a  division  about  34  or 
35  cm.  and  another  about  43  cm. 

On  11th  December  a  haul  was  taken  by  Captain  Gaie,  of  the  '<  Star  of 
Peace,"  and  all  the  fish  caught  were  brought  to  the  Marine  Laboratory, 
those  from  the  otter  trawl  in  ice,  and  those  from  the  small-meshed  net  in 
one  per  cent,  formaline  solution.  The  curves  of  the  measurements  in  this 
case  were  very  satisfactory  up  to  about  42  cm.,  a  first,  second,  and  third 
series  being  well  defined. 

The  haul  on  10th  March  was  obtained  in  the  same  way,  but  about  100 
miles  further  in  a  north-easterly  direction.  The  two  first  series  were  well 
defined,  but  the  separation  between  the  second  and  the  third  was  not  so 
distinct,  and  the  curve  of  the  measurements  of  the  haddocks  still  larger 
was  irregular. 

In  the  following  Table  I  have  given  the  particulars  referring  to  these 
various  hauls,  as  well  as  they  can  be  made  out,  and  have  placed  in  brackets 
the  amended  ranges  and  averages  in  cases  where  part  of  the  series  was 
absent : — 


Series  I. 

Series  11. 

Series  III. 

Date. 

No. 

Range. 

Average. 

No. 

Range. 

Average. 

No. 

Range. 

Average. 

Mm. 

Mm. 

Mm. 

Mm. 

Mm. 

Mm. 

8l8t  Aug.  to  4th  Sept. 

263 

61-148 

88-4 

92 

180-286 

239-3 
(233-0) 

1685 

292-390 

343-3 

16th  to  19th  October... 

235 

82-167 
(70-167 

119-2 
118-5) 

866 

202-299 
(196-300; 

260-6 
247-5) 

1051 

300-409 

357-4 

nth  December 

265 

91-185 

136-4 

346 

213-306 

264-3 

134 

318-419 

370-9 

10th  March     ... 

36 

16a-205 
(120-210 

173-0 
165-0) 

352 

223-317 

274-6 

19th,  20th  May 

201 

160-288 

197-4 

390 

247-346 

311-8 
(296-6) 

692 

848-459 

384-0 

1 

The  growth  of  the  first  series,  very  distinctly  represented  in  the  curves, 
has  been  already  referred  to.  Neglecting  the  possible  variation  due  to 
different  years  and  difierence  of  places,  the  growth  indicated  from  the 
beginning  of  September  until  11th  December^  an  interval  of  about  one 
hundred  days,  amounted  to  about  47  mm.,  or  1^  inches;  while  the 
apparent  growth  from  11th  December  to  10th  March,  an  interval  of  about 
90  days,  amounted  to  37*6  mm.,  or  1{  inches.  With  the  amended 
average  for  March  the  increment  amounted  to  29*6  mm.     From  11th 
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March  to  20th  May,  71  days,  the  apparent  increase  was  24*4  mm.,  or  on 
the  amended  average  32*4  mm.  The  increase  in  length  in  the  whole 
period  from  the  beginning  of  September  till  the  third  week  in  May 
amounted  to  about  109  mm.,  or  4^  inches. 

The  increase  in  the  second  series  over  the  whole  period  was  72*5  mm. 
(2g  inches),  or  with  the  amended  averages  63*5  mm.  (2^  inches),  while 
the  apparent  increment  in  the  third  series  was  40*7  mm.,  or  1§  inches. 

The  differences  between  the  average  size  of  the  various  series  may  now 
be  considered.  The  mean  length  of  the  haddock  at  Aberdeen  when  one 
year  of  age  we  have  seen  to  be  about  7^  inches,  but  the  growth  in  length 
during  the  second  year  is  less.  The  mean  of  the  differences  between 
the  average  size  of  the  first  and  second  series  in  twelve  collections  in 
the  autumn  of  1900  was  about  4f  inches.  The  mean  of  the  thirteen 
hauls  in  1901  in  which  the  series  were  represented  was  108  mm.  or 
4^  inches,  which  represents  the  apparent  average  growth  from  the  first 
to  the  second  series  in  the  course  of  a  year.  The  difference  varies 
considerably  according  to  the  time  of  year,  being  between  130  and 
134  mm.  in  July,  when  the  first  series  appears,  and  diminishing  in  the 
latter  part  of  the  year,  owing  to  the  relatively  more  rapid  growth  of  the 
first  series.  And  since  the  growth  during  the  first  year  in  the  deep  water 
off  the  Shetlends  is  less  than  at  Aberdeen,  while  it  is  relatively  greater 
in  the  second  year,  the  difference  between  the  averages  is  greater,  the  mean 
of  the  five  cases  having  126*2  mm.,  or  \^  inches. 

The  growth  in  length  from  the  second  to  the  third  series  is  slower.  At 
Aberdeen  the  mean  of  ten  cases  in  1901  was  95*5  mm.,  or  3|  inches ; 
in  several  of  these  instances,  however,  the  number  of  haddocks  was  small 
and  the  larger  ones  not  proportioyially  well  represented,  y  In  the  deep-sea 
haddocks  practically  the  same  difference  was  shown,  the  mean  of  the  four 
cases  being  94*9  mm. 

The  growth  in  length  from  the  third  to  the  fourth  series  is  less  pre- 
cisely determined.  The  eight  cases  at  Aberdeen  in  which  comparison  can 
be  made  gives  a  mean  of  81*3  mm.,  or  3^  inches.  In  four  cases  in  the 
Moray  Firth  the  mean  amounts  to  85*1  mm.,  or  3§  inches. 

I  have  represented  in  the  curves  on  Plate  XXI.  the  average  growth  of 
the  haddock  at  Aberdeen  and  in  the  deep  water  off  the  Shetlands ;  in  the 
former  case  by  taking  the  mean  of  the  measurements  for  the  bay  and  the 
deeper  water  offshore,  while  in  the  latter  case  the  measurements  them- 
selves are  represented.  The  averages  for  Aberdeen  Bay  and  off  Aberdeen 
coincide  very  closely  for  the  young  haddocks  from  July,  in  which  they 
were  first  caught,  until  the  following  summer,  when  they  were  over  a 
year  old,  but  in  the  autumn  and  winter  the  averages  vary  and  diverge, 
owing,  as  explained,  to  the  unequal  representation  of  the  larger  fishes,  but 
the  curve  substantially  represents  the  size  at  different  periods. 

The  following  Table  is  based  upon  the  curve,  and  represents  .the 
approximate  mean  length  and  weight  of  the  haddock  when  one,  two,  and 
three  years  old  at  Aberdeen  and  in  the  deep  water  of  the  nortiiem  part 
of  the  North  Sea  respectively,  as  well  as  the  approximate  range  of  length 
and  weight  in  the  same  series  in  the  early  part  of  April.  The  weights 
are  derived  from  a  curve  formed  by  weighing  a  large  number  of  haddocks ; 
its  accuracy  is  greater  for  the  smaller-sized  fishes  than  for  the  larger,  of 
which  fewer  were  weighed. 
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No.  of  Years  Old. 

SmaUest. 

Urgest. 

Average. 

Length. 

Weight. 

Length. 

Weight 

length. 

^Weight 

Mm. 

Ins. 

Onus. 

Oz. 

Mm. 

Ins. 

Orms. 

Oz. 

Mm. 

Ins. 

Grms. 

Oz. 

JAberdeen     ... 
'\0ff  Shetiands 

145 

5f 

26 

i^ 

280 

H 

103 

38 

187 

71 

55 

2 

130 

H 

17-5 

f 

216 

^ 

84 

3 

175 

^ 

45         If 

r  Aberdeen 
II.] 

[on  Shetiands 

245 

n 

125 

^ 

340       13i 

345 

12i 

295 

Hi 

224    1      8 

235 

H 

110 

H 

330 

13 

306 

lOJ 

283 

Hi 

198 

'1 

(Aberdeen    ... 
III.^ 

(Oflf  Shetiands 

340 

131 

345 

12J 

420 

16i 

... 

... 

380 

14ft 

470 

108 

... 

... 

384 

15* 

495 

174 

It  will  be  seen  that  at  Aberdeen  the  year-old  haddock  is,  on  the 
average,  about  7f  inches  long  and  weighs  nearly  two  ounces ;  when  two 
years  old  it  measures  about  ll^^  inches  in  length  and  weighs  almost  half 
a  pound;  and  when  three  years  of  age  it  is  nearly  fifteen  inches  long  and 
weighs  oyer  a  pound.  The  deep-sea  haddock  is  smaller  and  weighs  less 
than  the  inshore  fish  of  corresponding  age  until  it  is  about  three  years  old, 
when  it  is,  according  to  these  measurements,  slightly  larger;  but  the 
observations  with  regard  to  the  large  fish,  as  already  stated,  are  less 
complete. 

With  regard  to  the  age  at  which  maturity  is  reached,  the  observations 
which  have  been  made  respecting  the  average  size  at  first-maturity  have 
not  been  very  extensive.  On  the  East  Coast  of  Scotland  males  have 
been  found  ripe  at  twelve  inches  and  females  at  fourteen  inches,  and 
females  nearly  mature  at  twelve  inches.*  Holt  found  that  the  average  size 
at  which  the  female  begins  to  spawn  was  about  13  or  14  inches.  He  says 
the  largest  immature  and  the  smallest  nearly  mature  females  measured  16 
and  11  inches  respectively,  and  the  smallest  fully  mature  specimen  15  inches; 
all  males  less  than  ten  inches  were  immature,  and  ail  those  above  twelve 
inches  were  mature,  or  nearly  so.t  The  haddocks  which  were  caught  off 
the  Shetiands  in  March  and  brought  to  the  Marine  Laboratory  were 
gutted,  except  the  smaller  ones,  measuring  up  to  about  twelve  inches.  I 
found  no  ripe  or  nearly  ripe  females  among  those  examined,  and  the 
males  were  also  immature  up  to  290  mm.,  which  was  the  largest 
ungutted. 

Considering  these  facts,  and  looking  at  the  curve  of  measurements 
(Plate  XXI.),  it  may  be  said  that  while  some  haddocks  may  reach  or  exceed 
the  minimum  size  at  maturity  when  they  are  two  years  of  age,  it  is  evi- 
dent the  great  majority  do  not  spawn  until  they  are  three  years  old, 
and  it  is  probable  that  none  do  so  before  they  are  about  that  age.  At 
Aberdeen  the  ayerage  size  when  three  years  old  is  approximately  15  inches, 
while  the  apparent  range  of  size  in  the  series  is  from  about  13  to  16| 
inches. 

The  appended  Tables  give  the  particulars  of  the  series  of  fishes  dealt 
with  : — 

♦  Tenth  Ann.  Rep.  Fishery  Board f en-  ScoLj  Part  lii.,  p.  239at 
t  Journ.  Mar,  Biol.  Astoc.^  iii.,  80. 
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Place  Mid  Date. 

Depth. 

Sex. 

No. 

SmaUest. 

Largest. 

Range. 

Average  SIxe. 

Fms. 

Mm. 

Inches. 

Mm. 

Inches. 

Mm. 

Inches. 

Mm. 

Inches. 

looa 

Abbrorsn  Bat. 

Oct  81,.       -    III. 

8-lft 

26 

46 

166 

61 

247 

9f 

82 

^ 

226-5 

m 

Nov.  1,  .       .    IV. 

— 

»t 

902 

260 

»l 

360 

14J 

119 

4A 

30»7 

12A 

V. 

— 

„ 

71 

370 

I*!'* 

488 

54 

68 

m 

3974 

161 

VI. 

- 

„ 

11 

447 

17t 

496 

m 

48 

li 

4712 

184 

VII. 

- 

•• 

2 

566 

21i 

693 

22i 

38 

— 

— 

— 

1901 
May  30,          -    II. 

8-16 

$ 

3 

127 

5 

194 

n\ 

67 

— 

[166.81 

— 

in. 

— 

d 

2 

182 

7A 

196 

7|i 

16 

— 

[190J 

— 

- 

- 

5 

127 

5 

198 

m 

71 

m 

176.8 

641 

— 

2 

31 

212 

82 

299 

UJ 

87 

— 

2604 

104 

IV. 

- 

d 

34 

201 

7H 

300 

nil 

90 

— 

262-3 

lOA 

- 

- 

66 

201 

7U 

300 

iiH 

99 

Si 

2614 

lOA 

— 

? 

72 

304 

12 

406 

We 

104 

41 

3618 

134 

V. 

— 

cJ 

62 

804 

12 

376 

Uki 

72 

21 

3418 

18,^. 

— 

$ 

2 

454 

171 

472 

ISA 

— 

— 

[463] 

— 

VII. 

— 

d 

14 

379 

im 

409 

161 

30 

— 

390-4 

163 

- 

? 

4 

621 

20J 

684 

23 

- 

- 

(662K)] 

- 

June  6,  7,      -    II. 
III. 

8-20 

?cf 

28 

123 

42 

196 

7i 

73 

21 

176.2 

642 

— 

$ 

247 

203 

8 

307 

l^. 

104 

44 

262.1 

lOA 

IV. 

— 

<S 

276 

201 

7H 

302 

Ill 

101 

4 

262.6 

941 

- 

96 

61S 

201 

m 

802 

U5 

101 

4 

266-1 

lOA 

— 

2 

469 

308 

m 

413 

161 

106 

4| 

867*9 

141 

V. 

— 

<S 

383 

803 

UH 

386 

15J 

82 

84 

346^ 

18» 

~ 

2d 

850 

303 

n\i 

413 

m 

105 

44 

366.3 

14 

— 

2 

84 

414 

16i 

491 

19A 

77 

81 

4464 

174 

— 

d 

43 

386 

161 

466 

17H 

69 

24 

400-9 

16H 

- 

2d 

87 

414 

16i 

491 

19A 

77 

84 

4411 

17i 
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Depth. 

Smallest 

Larireet. 

Range. 

Place  and  Date. 

Sex. 

No. 

Mm. 

Inches. 

1 

Fra». 

Mm. 

Inches. 

Mm. 

Inches. 

Mm. 

Inches. 

1901. 
Abkrdbbn  Bay— 

June  13,        •    II. 

ft-124 

?cf 

6 

173 

Of? 

207 

8A 

34 

193-3 

75 

III. 

- 

<• 

46 

220 

9 

301 

Hi 

72 

2|l 

273-2 

lOi 

IV. 

- 

•• 

103 

308 

im 

407 

16 

104 

4» 

352-6 

131 

V. 

- 

•• 

6 

423 

162 

461 

ISA 

38 

— 

439^ 

17A 

July  31,        •    III. 

llM2t 

? 

3 

260 

91 

299 

Hi 

49 

— 

276-7 

101 

IV. 

— 

6 

10 

262 

lOi 

298 

m 

86 

— 

284-8 

UA 

- 

- 

18 

260 

9i 

299 

"J 

49 

Iff 

2827 

111 

— 

? 

12 

322 

12i 

416 

161 

94 

8H 

367-2 

145 

V. 

— 

d 

22 

306 

12 

894 

154 

88 

8| 

344-2 

13A 

- 

- 

34 

306 

12 

416 

161 

94 

m 

362-4 

13J 

- 

? 

1 

- 

- 

- 

- 

- 

- 

[4601 

- 

Sept  4,-       •    III. 

10 

^ 

12 

266 

lOA 

817 

124 

62 

^€ 

292-2 

Ill 

IV. 

— 

6 

28 

827 

121 

411 

lOA 

84 

8A* 

3694 

14A 

Oct.18,  - 

16 

— 

— 

— 

— 

— 

— 

— 

— 

— 

_ 

II. 

- 

? 

1 

- 

- 

- 

- 

- 

- 

[84] 

— 

III. 

— 

6 

1 

— 

— 

— 

— 

— 

— 

188J 

— 

— 

s 

24 

166 

ei 

242 

H 

77 

8A 

201-1 

7H 

IV. 

— 

6 

88 

166 

e* 

247 

9} 

91 

8A 

199-3 

7i 

- 

- 

67 

166 

6| 

247 

n 

91 

8A 

200-1 

7H 

— 

2 

40 

267 

i(H 

866 

14 

89 

84 

320-2 

12« 

— 

d 

33 

268 

lOA 

859 

141 

91 

8A 

316-9 

12| 

- 

- 

78 

267 

lOi 

860 

141 

92 

3t 

318-7 

12A 

Nov.  6..       .    II. 
II. 

<V-13 

- 

1 

- 

- 

84 

SA 

- 

- 

- 

- 

— 

? 

76 

92 

3A 

162 

61 

70 

ai 

118-9 

4H 

— 

d 

106 

91 

3A 

160 

6A 

60 

2i 

1179 

4» 

- 

2S 

184 

91 

3A 

162 

6? 

71 

.    m 

118-1 

4fi 
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Depth. 

SmaUest 

Largest. 

Range. 

Average  Size. 

PlAce  and  Date. 

Fms. 

-    Sex. 

Na 

Mm. 

Inches. 

Mm. 

Inches. 

Mm. 

Inches. 

Mm. 

Inches. 

1001. 

AuROKKM  Bay— 
continued. 

Nor.  6,  -       .    III. 

- 

? 

288 

164 

6.^ 

262 

10ft 

96 

Si 

218-7 

81 

IV. 

— 

d 

831 

166 

eA 

267 

10| 

91 

3ft 

214-5 

8/€ 

- 

^ 

619 

164 

6A 

260 

104 

96 

3#l 

216-6 

8* 

— 

? 

336 

263 

103 

361 

14A 

98 

31 

316-2 

12t^« 

— 

d 

310 

259 

10ft 

367 

14ft 

96 

3i 

314-9 

I2i 

1 

-- 

96 

640 

261 

lOA 

369 

141 

96 

31 

316-3 

122 

1 

'                              V. 

I 

— 

2 

220 

363 

14A 

442 

17« 

79 

H 

400-8 

16} 

— 

d 

,«, 

868 

14A 

406 

I5\i 

47 

U 

3^9 

U\i 

: 

- 

26 

302 

860 

14» 

443 

173 

83 

34 

391-6 

16ft 

1                            VI. 

— 

2 

46 

444 

171 

479 

18J 

36 

19 

469-7 

181 

1 

— 

d 

18 

411 

lOA 

446 

17ft 

36 

If 

42&0 

16} 

1 

- 

2d 

48 

444 

17S 

480 

18ft 

36 

1/f 

469-4 

181 

vn. 

— 

2 

11 

490 

m 

540 

21i 

60 

i 
2           607-4 

1913     j 

1 

— 

d 

1 

— 

— 

- 

— 

— 

- 

[460] 

— 

VIII. 

i 

- 

2 
d 

2 

572 

m 

687 

23J 

— 

— 

679-6 

22|i 

I 

1               1900. 

1     DoRKocn  Firth. 

Oct.  11,        .    III. 

8-12 

2d 

80 

lis 

6t 

196 

n 

63 

21     '    170^ 

63      i 

IV. 

- 

„ 

165 

200 

7i 

278 

im 

78 

3ft 

240-1 

9J 

V. 

— 

M 

36 

287 

lliV 

860 

131 

63 

2J 

314-2 

122 

;                          VI. 

~ 

„ 

41 

860 

14t\ 

420 

164 

60 

22 

8834 

16ft 

VII. 

— 

»l 

433 

17A 

494 

i^ 

61 

2J 

468-4 

18 

VIII. 

— 

,, 

? 

— 

? 

- 

? 

- 

644-0 

21ft 

IX. 

— 

,. 

578 

223 

578 

22i 

- 

-      ;  (578^1 

- 

X. 

- 

»» 

660 

26 

679 

26} 

~ 

1 

669-6 

26} 
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Depth. 

SmaUest 

Largest. 

Range. 

Average  Sixe. 

Place  and  Date. 

Sex. 

No. 

Fms. 

Mm. 

Inches. 

Mm. 

Inches. 

Mm. 

Inches. 

Mm. 

Inches. 

1900. 

DORXOCH  FiRTII— 

continued. 
Nor.  6,  7.  .     II. 

26 

7 

76 

3 

88 

H 

12 

182.7] 

III. 

- 

„ 

126 

132 

6A 

201 

7H 

09 

2i 

1714 

6i 

IV. 

— 

266 

204 

8A 

282 

Hi 

78 

3A 

249-1 

»H 

V. 

- 

t 

211 

288 

llA 

349 

131 

66 

21 

313-9 

121 

VI. 

- 

, 

121 

360 

13j 

403 

161 

63 

2» 

S73-6 

1*11 

VII. 

— 

» 

36 

406 

15H 

452 

17H 

47 

11 

421-6 

16A 

1901. 

DoRxocH  Firth. 

Nov.  11,       .   in. 

8-10 

2 

15 

166 

61 

203 

8 

38 

11 

182-9 

7A 

IV. 

- 

<S 

18 

138 

5,^. 

196 

m 

67 

2i 

176-8 

7 

- 

- 

33 

138 

^ 

203 

8 

66 

2A 

17M 

7A 

— 

9 

62 

200 

8i 

290 

11^ 

81 

3A 

2641 

10 

V. 

— 

6 

81 

209 

H 

292 

111 

83 

3i 

246-4 

m 

- 

- 

143 

200 

H 

292 

111 

83 

Si 

249^ 

91 

— 

? 

22 

294 

lit 

360 

14i 

75 

2H 

323-6 

121 

VI. 

— 

d 

17 

297 

lUi 

864 

14A 

67 

2t 

324-7 

121 

- 

- 

39 

294 

lit 

369 

14} 

76 

2ft 

324-1 

12f| 

— 

$ 

4 

380 

14fS 

423 

16H 

43 

in 

407-0 

16 

VII. 

— 

cJ 

12 

871 

14t 

424 

lefj 

63 

21 

385-2 

15J 

- 

- 

16 

371 

14t 

424 

im 

63 

21 

390-9 

15? 

— 

$ 

8 

443 

17/, 

496 

Wi 

— 

— 

409-6 

181 

? 

— 

2 

1 

— 

— 

— 

— 

— 

— 

[662] 

— 

Nov.  11,.       .    III. 

8-12 

2 

16 

168 

6t 

202 

7H 

34 

It 

186-2 

71 

(OrtLHaul.)    IV. 

- 

„ 

261 

206 

81 

292 

111 

86 

3f 

249-1 

918 

V. 

- 

„ 

72 

294 

ilA 

370 

1*A 

76 

3 

321-2 

121 

VI. 

- 

.. 

10 

376 

14J 

431 

im 

56 

2i 

3904 

151 

VII. 

- 

It 

6 

450 

17H 

470 

18J 

20 

H 

460-2 

181 

1000. 
Off  LOMIXMOUTH. 

Nov.  3,  .       .    III. 

11-16 

$rf 

71 

152 

6 

228 

813 

71 

2H 

188-3 

7A 

IV. 

- 

»» 

123 

228 

9 

310 

12A 

82 

85 

275-7 

1041 

V. 

- 

t» 

164 

318 

12A 

401 

16H 

88 

8A 

358-2 

1*A 

VI. 

- 

11 

02 

402 

15H 

464 

18J 

62 

2A 

422-4 

181 
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Place  and  Date. 

Depth. 

Sex. 

No. 

Smallest 

Largest 

Bange. 

Average  Size. 

Fmii. 

Mm. 

Id. 

Mm. 

In. 

Mm. 

In. 

Mm. 

In. 

1900 
Abbroun  Bay. 
Sept  18-26,  .    I. 
11. 
II. 
HI. 
III. 
IV. 

- 

(?) 

2 
? 

47 
386 
807 
278 

62 
9 

26 
97 
91 
176 
175 
290 

8*1 
61 

69 
173 
172 
267 
246 
888 

2f 
6*8 
6*1 
10* 

m 

18* 

43 
76 
81 
91 
71 
48 

1*J 
3 

3A 

8A 
2*8 

375 
127-0 
1271 
213-4 
205-9 
804-8 

lA 
6 
5 

SA 
8* 
12 

Oct.g-13,      .    I. 

n. 

II. 
1 

III. 

III. 

IV. 

- 

(?) 

2 
d 
? 

2 

34 
205 
186 
86 
31 
3 

30 
96 
101 
181 
177 
293 

m 

4 

7* 

m 

78 
179 
173 
278 
267 
812 

8|V 
7,*- 
6*1 

10*8 

101 

13A 

48 
83 
72 
97 
80 
19 

i*i 

3* 
2*8 
3*8 

i 

56-7 
1318 
183-1 
2149 
199'3 
299-7 

2* 
V. 
6* 
8* 

7*8 

11*8 

Oct.  8,   .       .    I. 
II. 
II. 
III. 
III. 

J12-U 

(?) 

2 
6 
2 
d 

83 

123 

114 

6 

2 

60 
92 
08 
192 
186 

2 
Si 

71 

80 
157 
162 
218 
229 

8i\ 

6A 

6 
0 

30 
65 
64 
26 
44 

lA 
2A 

21 

1 
18 

63-1 
120K) 
118-3 
2114 
207-0 

2* 

48 

*t 

8A 

8A 

1 

Oct  IS,.       .    I. 
I. 
II. 
II. 
III. 
III. 
IV. 
V. 

8-18 

2 
d 
2 
d 
2 
d 
2 
2 

23 

0 

458 

574 

08 

21 

6 

2 

48 
49 
102 
102 
179 
178 
280 
332 

n 

4 

4 

71 

7i 
11 
131 

80 
77 
178 
175 
261 
258 
809 
342 

8A 

6*8 

6J 
10* 
10 
12/. 
13* 

32 
28 
71 
73 
82 
76 
29 
10 

lA 

1* 

2*3 

2i 

8* 
2H 

lA 
8 

64-4 
63-2 
180-6 
126-1 
21&4 
199-0 
293-7 
837-0 

2A 

21 

5A 

4*8 

8* 

7*3 
llA 
13* 

Oct  31, .       .    I. 
I. 
II. 
II. 
III. 
III. 
IV. 
V. 

8-10 

2 
d 
2 
d 
2 
d 
2 
2 

12 

3 

404 

323 

169 

68 

4 

1 

68 
79 
100 
102 
182 
178 
292 

m 
m 

4 

7A 
7 

89 
81 
180 
173 
275 
264 
810 

3i 

3A 

71 

6*8 
10*8 
108 
12A 

21 
2 
80 
71 
98 
96 
18 

*8 

8* 
2*8 
38 
88 
*l 

80-0 
80^ 
187-5 
184-8 
228-9 
208-2 
801-6 
840 

3A 

3A 

68 
6* 
8*8 

8A 

in 

188 

' 

Digitized  by 


Google 


416 


Part  III. — Twentieth  Annual  Report 
II.— CoimoN  Dab — continued. 


Depth. 

SmaUest. 

Largest. 

Range. 

Average  Siae. 

PUoe  and  Date. 

Sex. 

No. 

Fms. 

Mm. 

In. 

Mm. 

la. 

Mm. 

In. 

Mm. 

In. 

1900. 

Abbrdhn  Bay— 
continued. 

Dec  17-21,     .  I. 

&-16 

$ 

986 

43 

in 

87 

84 

44 

li 

611 

21 

I. 

- 

6 

803 

38 

u 

88 

m 

50 

IH 

61-4 

21 

I 

- 

- 

1879 

— 

- 

- 

— 

50 

ifl 

618 

2| 

II. 

- 

? 

188 

96 

m 

184 

74 

88 

34 

182.1 

64 

II. 

— 

6 

178 

92 

H 

180 

74 

88 

»4 

1274 

5A 

'  III. 

- 

2 

40 

202 

n» 

275 

1013 

78 

24 

[250.81 

[041 

III. 

- 

6 

201 

7H 

268 

lOf. 

67 

21 

[241-81 

[041 

IV. 

- 

2 

30 

277 

lOi 

316 

12i^, 

89 

lA 

296.4 

1141 

V. 

- 

2 

14 

317 

121 

362 

144 

45 

li 

3614 

"1 

VL 

- 

? 

385 

154 

897 

m 

12 

4 

891-6 

i«4V 

VII. 

1 

— 

? 

- 

- 

- 

- 

— 

[4821 

[171 

1 
June  IS.  1901.    II. 

9-14i 

? 

__ 

_ 

_ 



— 

— 

(1191 

444 

1                           ^'' 

- 

6 

85 

8« 

99 

Si 

14 

4 

[941 

844 

UI. 

- 

? 

21 

186 

6f 

218 

8A 

82 

SrV 

178 

641 

!            III. 

- 

d 

135 

6A 

193 

7A 

58 

2i 

162 

61 

IV. 

- 

2 

17 

230 

»A 

279 

11 

49 

IJi 

258.2 

10^ 

rv. 

— 

6 

228 

81 

268 

10,^. 

45 

148 

245-5 

m 

June  18,        -    II. 

11 

26 

83 

70 

21 

128 

5A 

58 

2A 

[106^1 

4A 

in. 

- 

„ 

306 

131 

64 

219 

8i 

88 

34 

167-8 

6/. 

1 

- 

„ 

40 

224 

m 

286 

114 

61 

2^ 

252-4 

0)1 

i 

— 

'• 

2 

302 

Hi 

343 

13J 

41 

18 

3225 

12H 

! 

'  Jane  18,        •    III. 

j        (combined). 

- 

2d 

336 

131 

5* 

219 

8^ 

88 

34 

167-6 

6A 

IV. 

— 

- 

61 

223 

H 

285 

iiA 

62 

2f, 

253-6 

10 

July  6.  -       .    II. 

10 

2 

152 

77 

a^ 

141 

5A 

64 

24 

106-3 

4A 

II. 

- 

P 

137 

73 

2i 

139 

5J 

66 

2} 

105-1 

44 

(combined). 

- 

1    d 

289 

73 

2i 

141 

5^, 

68 

244 

105-8 

44 

Ill 

_ 

2 

79 

148 

Hi 

224 

m 

76 

3 

178.7 

7 

1                           III. 

~ 

d 

41 

143 

5t 

222 

83 

79 

31 

176.9 

64*     1 

.combined). 

- 

d 

120 

143 

5t 

224 

813 

81 

SA 

178-1 

7        1 

IV. 

- 

2 

7 

240 

91^. 

288 

iiA 

48 

li 

264-7 

10^    1 

IV. 

- 

d 

4 

243 

9i^- 

264 

101 

21 

li 

254-2 

10 

!        (combined). 

- 

d 

11 

240 

©f. 

288 

UA 

48 

14 

260-9 

104 

V. 

- 

2 

2 

310 

12fV 

810 

I2f\ 

0 

0 

810 

12A 

V. 

— 

d 

1 

— 

— 

— 

— 

— 

— 

200 

iiA 
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Depth. 

Smallest 

Largeet. 

Range 

Average  Siie. 

Place  and  Date. 

Sex. 

No. 

Fms. 

Mm. 

In. 

Mm. 

In. 

Mm. 

In. 

Mm 

In. 

IflOL 
ABBBOBBf  Bat— 

July  81,-       .    n. 

lli- 

? 

216 

88 

»i 

166 

6i 

68 

m 

177 

4t 

II. 

121 

6 

212 

86 

33 

152 

6 

66 

2» 

114.6 

41 

(combined). 

- 

^6 

428 

86 

31 

160 

6A 

74 

2H 

116^8 

♦A 

in. 

- 

? 

100 

163 

62 

239 

n 

76 

3 

196-7 

7H 

III. 

- 

6 

31 

164 

6A 

224 

m 

60 

21 

185.8 

7A 

(oomblned). 

- 

?cJ 

140 

168 

61 

239 

n 

76 

3 

193-0 

7« 

IV. 

- 

? 

24 

246 

9f 

313 

m 

68 

2i 

272-7 

10} 

rv. 

- 

6 

1 

- 

- 

- 

.- 

- 

- 

268 

101 

(combined). 

- 

2d 

26 

245 

91 

313 

121 

68 

2} 

272-1 

lOti 

V. 

— 

2 

8 

388 

13A 

876 

14H 

38 

n 

868-3 

131 

Sept.  4,  •       •    II. 

10 

? 

51 

107 

4A 

167 

6A 

60 

2f 

136-9 

6i 

II. 

.- 

d 

37 

116 

*4 

167 

«A 

62 

2A 

138-8 

6* 

(combinedX 

- 

$d 

88 

107 

4A 

167 

v. 

60 

2a 

1377 

^i 

in. 

- 

? 

137 

173 

O^i! 

267 

101 

84 

3A 

205 

8A 

III. 

- 

6 

43 

174 

61 

224 

813 

SO 

IH 

19-01 

7i 

(uombinedX 

- 

?d 

180 

173 

m 

267 

lOi 

84 

»A 

2014 

7H 

IV. 

- 

2 

10 

266 

lOA 

318 

12i 

63 

2A 

2914 

liA 

V\\ 

- 

d 

5 

246 

Of* 

277 

\m 

81 

^ 

262-2 

lOA 

— 

2S 

16 

246 

9H 

318 

121 

72 

m 

2817 

"A 

Sept.  10,        .    I. 

7-0 

?d 

20- 

47 

- 

73 

- 

- 

60-8 

2J 

Oct  18,  •       •    1. 

16 

2 

17 

47 

n 

82 

»i 

35 

If 

62-4 

2A 

I. 

- 

6 

22 

45 

n 

72 

m 

27 

lA 

5»6 

2A 

(combined). 

- 

6 

30 

45 

u 

82 

3J 

37 

IJ 

60-8 

2f 

II. 

- 

2 

86 

94 

m 

150 

H 

66 

2A 

119-8 

4U 

II. 

- 

6 

70 

101 

4 

143 

61 

42 

U 

119-8 

4H 

(combined). 

- 

26 

166 

94 

8H 

160 

6i 

66 

2f'V 

119-8 

4H 

III. 

- 

2 

93 

166 

61 

262 

OH 

96 

313 

205-1 

8A 

III. 

- 

6 

10 

160 

6A 

231 

9.V 

71 

2i 

187-6 

7? 

(combined). 

- 

6 

103 

156 

61 

262 

m 

96 

3H 

2034 

8 

IV. 

- 

2 

49 

262 

lOA 

330 

13 

68 

2|i 

296-9 

"U 

V. 

— 

2 

3 

844 

ISA 

348 

133 

4 

A 

345-7 

13» 

Nov  29.        .    I. 

11-18 

26 

144 

47 

11 

87 

V, 

45 

1} 

61-0 

2i 

II. 

— 

26 

28 

106 

4A 

147 

Mf 

41 

If 

122-9 

4H 

Ju.  15,  liKtt,.    L 

- 

26 

214 

28 

11 

80 

31 

62 

2 

47-8 

li 

c2 
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Pwrt  III. — Twentieth  Annual  Eeport 
II. — OoMMON  Dab — carUirmed. 


Depth. 

SmaUest. 

Largest. 

Range. 

Average  Siie. 

Place  and  Date. 

Sex. 

Na 

Fma. 

Mm. 

In. 

Mm. 

In. 

Mm. 

In. 

Mm. 

In 

1901. 

Doe  HOLI, 
off  Aberdeen. 

Auir.21,        -    II. 

68 

2 

2 

03 

m 

129 

6ft 

86 

li 

(lU-OJ 

41 

II. 

- 

6 

2 

02 

31 

126 

444 

84 

1ft 

[100«] 

4ft 

III. 

- 

? 

80 

143 

5» 

280 

»ft 

87 

8ft 

1918 

7ft 

III. 

- 

6 

46 

141 

6A 

226 

8i 

85 

3A 

1824 

7A- 

(combined). 

26 

185 

141 

6A 

289 

n 

98 

841 

187-6 

71 

IV. 

- 

2 

18 

284 

9A 

283 

"4 

49 

111 

248-0 

9fi 

IV. 

- 

6 

2 

284 

»A 

280 

9« 

5 

ft 

286-5 

9A' 

(combined). 

- 

26 

20 

234 

9^ 

288 

114 

49 

141 

247-7 

9J 

V. 

- 

2 

1 

- 

- 

~ 

- 

- 

[340-1 

181 

— 

6 

1 

- 

— 

— 

— 

— 

— 

[296-] 

114 

Nov.  6,  -        -    II. 

70. 

26 

2 

114 

44 

128 

4i 

9 

1 

[118-5J 

4i4 

UI. 

- 

? 

19 

155 

eA 

241 

94 

86 

V. 

202-0 

741 

III. 

- 

6 

13 

151 

m 

228 

9 

77 

S,*! 

1872 

7f 

(combined), 

- 

26 

82 

151 

6H 

241 

»4 

90 

3ft 

196-0 

744 

IV. 

— 

2 

2 

254 

10 

382 

l»ft 

78 

8ft 

298-0 

lift' 

Nov.  28.         -    II. 

68 

2 

11 

106 

*» 

158 

64 

58 

24 

1812 

W 

II. 

- 

6 

14 

115 

4i 

166 

64 

41 

If 

1880 

64 

(combined). 

- 

26 

25 

106 

4» 

158 

64 

68 

24 

1S2-2 

6^ 

III. 

- 

2 

9 

181 

71 

218 

8i 

82 

14 

1979 

7*1 

III. 

- 

6 

2 

193 

n 

212 

8A 

10 

44 

902-6 

8 

— 

26 

11 

181 

71 

218 

81 

82 

U 

196-7 

741 

Dec.  le.         •    II. 

67 

2 

140 

108 

4A 

170 

7ft 

76 

8 

182-0 

64 

11. 

- 

6 

174 

107 

4ft 

162 

61 

66 

2ft 

188-8 

64 

(combined). 

- 

26 

814 

108 

4ft 

179 

7ft 

76 

8 

188-4 

64 

IIL 

- 

2 

41 

184 

74 

242 

94 

68 

24 

906-8 

8ft 

III. 

- 

6 

82 

166 

6ft 

224 

841 

68 

24 

188-1 

71 

IV. 

— 

6 

6 

281 

94 

267 

104 

86 

11 

242-2 

9\ 

Jan.  16, 1902.     II. 

«: 

2 

5 

116 

^ 

155 

6ft 

80 

14 

182-2 

6A 

II. 

- 

6 

4 

184 

64 

147 

641 

18 

ft 

187-0 

61 

(combinedX 

- 

96 

0 

116 

4A 

156 

6ft 

80 

14 

184-8 

6ft 

III. 

- 

2 

2 

m 

641 

222 

81 

45 

141 

[W6) 

[7H 

IIL 

- 

6 

1 

- 

- 

- 

- 

- 

- 

(17W)1 

C7) 

IV. 

— 

2 

1 

— 

— 

- 

— 

— 

— 

(80M] 

tMftl 
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Place  and  Date. 

Depth. 

Sex. 

No. 

Smallest. 

Largest 

Range. 

Average  Sixe. 

FmB. 

Mm. 

In. 

Mm. 

In. 

Mm. 

In. 

Mm. 

In. 

1901. 

Fan  OP  FoBtB 
Station  III. 

May  0-18, 1901, 1. 

II. 

II. 

(combined). 

8-10 

84 
26 
21 
47 

42 
109 
111 
100 

♦A 

06 
178 
181 
181 

81 

7 

7» 

66 
69 
70 
72 

2| 

m 

H 
2|| 

67-5 
148^ 
161-4 
149^5 

21 

6H 

6i 

July,  28,        -    I. 
II. 

ni. 

IV. 

- 

108 

498 

87 

22 

82 
68 
187 
218 

U 

21» 
51 

81 

49 
127 
206 
276 

m 

5 

8ft 
101 

17 

60 

68 

-     68 

2f 

m 

2* 

40-7 
1011 
179-1 
286-6 

1« 

4 

Oft 

Aug.  10-22.    .    L 
II. 
II. 
(combined). 

III. 

ni. 

(combined). 

IV. 

- 

9d 

96 

2 

6 

26 

? 

188 
66 
46 

110 
15 

8 
28 

4 

87 
84 
88 
84 
152 
140 
149 
282 

lA 

8A 
3| 

3A 

6 
61 
61 
91 

75 
187 
184 
187 
104 
196 
196 
266 

2|« 

6f 

64 

61 

7t 

7H 
7H 

10ft 

88 
68 
46 
63 
42 
46 
46 
28 

u 

2ft 

H 

2ft 

It 

1« 

IH 
H 

62-3 

100-4 

105-6 

102-6 

[170-7] 

(170-71 

[170- 

2472 

2ft 

4* 

♦ft 

m 

[6J1 

m 

MoRAT  Firth, 
E.  of  Smith  Bank. 

Not.  8,  .       -    I. 

II 

III. 

85 

96 
96 
96 

1 

887 

14 

97 
184 

8*1 
71 

181 
219 

7» 

8« 

84 
36 

8ft 

11 

[681 

188-8 

1180-41 

(241 

6ft 

(741 

DORKOOH. 

Dec  26,-       •    I. 

II. 

IL 

III. 

- 

9 

9 

6 

96 

9 

1 

80 
18 
43 

1 

106 
102 
102 

♦ft 
4 

4 

192 
156 
192 

7A 
6» 
7S 

86 
64 

90 

81 
2| 

3A 

(841 
189-6 
1229 
13441 
(2071 

SA 

64 

♦44 
6A 
(841 

Cromartt, 

Outside  Souten. 

Dec.  11. 1000,    I. 

n. 

12 

96 
96 

17 

14 

28 

86 

I 
81 

66 
107 

2| 
4ft 

43 

22 

49-5 
91-4 

3A 

Jan.  10, 1901.     I. 
II. 

ei-7 

96 
96 

3 
8 

41 
124 

11 

62 
180 

2ft* 
61 

11 
12 

ft 

447 
1804) 

14 
64 

Digitized  by 


Google 


420 


Part  III. — Tiventieth  Annual  Report 
II. — Common  Dab — continued. 


Depth. 

Smallest. 

Largest 

Range. 

Average  Site. 

PlAce  and  Date. 

Sex. 

No. 

Fms. 

Mm. 

In. 

Mm. 

In. 

Mm. 

In 

Mm. 

In. 

DORKOCB. 

Nov.  11,  1901,     I. 

8-10 

?cJ 

14 

51 

2 

96 

3J 

47 

li 

77^ 

8A 

11. 

- 

?c? 

416 

100 

^^ 

192 

7A 

92 

34 

148-2 

6A 

III. 

- 

?c^ 

43 

194 

7« 

243 

»A 

49 

m 

210-7 

8A 

IV. 

— 

96 

6 

256 

lOA 

272 

l<Hi 

16 

i 

263.3 

lOi 

SOLWAV  FlRTII. 

I. 

3-8 

96 

00 

33 

lA 

67 

2J 

24 

n 

47-0 

11 

Sept.  11. 1899,    II. 

— 

96 

8 

67 

2t 

87 

3A 

20 

H 

790 

34 

1 

i  Sept.  27, 1899,    I. 

— 

96 

157 

33 

It. 

63 

24 

30 

lA 

480 

u 

II. 

- 

9 

15 

68 

m 

97 

m 

29 

1« 

78-4 

3A 

1                             "• 

- 

6 

14 

68 

^y 

83 

3i 

15 

•« 

75-2 

2M 

i        (combinedX 

~ 

96 

29 

68 

m 

97 

3ia 

29 

u 

76-9 

3 

Oct  10,  1899,     I. 

— 

96 

179 

35 

n 

63 

^ 

28 

u 

60-7 

2 

II. 

- 

9 

76 

66 

21 

96 

H 

29 

11 

77-1 

3A 

II. 

— 

6 

09 

68 

m 

97 

m 

29 

1> 

80-7 

3A 

Oct  26,1899,-    I. 

_ 

96 

00 

37 

V. 

62 

2^ 

25 

1 

58.2 

2| 

II. 

- 

9 

97 

65 

2A 

112 

4^ 

47 

It 

81-6 

8A 

II. 

~ 

6 

82 

66 

2S 

106 

4A 

40 

lA 

81-8 

3A 

Nov.  27,  1899,    I. 

_ 

96 

17 

37 

V. 

62 

2^ 

25 

1 

54.2 

2* 

II. 

- 

9 

81 

66 

2t 

106 

4A 

40 

lA 

83-9 

SA 

II. 

6 

76 

70 

2f 

107 

4f'V 

37 

lA 

83-7 

3A 

March  14, 1900, 1. 

— 

96 

50 

36 

1^ 

62 

ii. 

26 

1 

450 

li 

II. 

— 

96 

9 

78 

8A 

118 

4i 

40 

lA 

98.9 

8H 

April  30, 1900,    I. 

— 

96 

2 

50 

2 

54 

2» 

4 

i 

620 

2A 

II. 

— 

96 

1 

— 

— 

— 

— 

— 

— 

1106O] 

♦A 

Sept.  28,  1900,    I. 

_ 

96 

196 

36 

lA 

61 

21 

25 

1 

46.6 

1« 

II. 

- 

9 

9 

64 

^ 

96 

3H 

32 

U 

79-2 

81 

II. 

— 

6 

6 

.   76 

3 

89 

3* 

13 

\ 

82.8 

34 

Oct  81,  1900,.    I. 

_ 

96' 

171 

38 

n 

60 

2f 

22 

\ 

46'5 

i!l 

II. 

— 

96 

16 

66 

2f 

92 

81 

26 

1 

79^ 

34 
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1 

Place  and  Date. 

Depth. 

Sex. 

No. 

SmaUest 

Largest. 

Range. 

Average  Size. 

Fms. 

Mm. 

In. 

Mm. 

In. 

Mm. 

In. 

Mm.        In. 

SOLWAT  FlRTU— 

Nov.  27,1900.    I. 

t 

II. 
II. 

- 

6 

d5 
66 
59 

88 
70 
68 

11 
2*J 

62 
92 
108 

24 
22 
40 

49-4        IH 
82^        3i 
79^        3ft 

Dec  30. 1900,     I. 
II. 

- 

i6 

98 
62 

87 

ii> 

21 

57 
98 

24 

3i 

20 
31 

1* 

45-3        1} 
84-8        8f 

Loch  Ptsi.* 
July  80. 1900.     I. 

- 

?d 

1 

- 

- 

- 

- 

- 

- 

[361         [111 

Sept  10.        .    I. 

- 

?d 

8 

25 

1 

48 

u 

23 

1 

84-6         11 

*  Pu8h<net  on  beach. 
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Part  III. — Twentieth  Awmual  Report 
III .—  LoMO  Rough  Dab. 


Depth. 

SmaUeet. 

Largest. 

Range. 

Average  Si«e. 

Place  and  Date. 

Sex. 

No. 

Fmt. 

Mm. 

In. 

Mm. 

In. 

Mm. 

In. 

Mm. 

In. 

Drap  Watbr. 

off  Shetland. 

Aug.  3i,igoo,    I. 

62 

?d 

20 

28 

U 

67 

2i 

29 

14 

48-3 

14 

II. 

- 

„ 

661 

82 

8J 

122 

4« 

40 

lA 

'  103-2 

4.V 

III. 

- 

„ 

867 

124 

41 

174 

6i 

60 

2 

1634 

6A 

IV. 

- 

„ 

74 

176 

6i 

201 

m 

26 

1 

1871 

71 

i                            V. 

- 

„ 

4 

208 

8^ 

210 

84 

2 

- 

200-6 

84 

Sept  4,  •       '    I. 

66 

<w 

244 

81 

U 

63 

A 

82 

14 

484 

14 

_ 

? 

662 

82 

8* 

128 

6A 

46 

IH 

105^ 

4A 

i 

! 

- 

6 

782 

77 

8 

119 

4t 

42 

If 

102K) 

4 

i 

- 

- 

1884 

77 

8 

128 

6A 

61 

2 

108-6 

4A 

- 

^6 

1826 

77 

« 

122 

441 

46 

1} 

108-6 

4A 

i                           III. 

— 

? 

326 

180 

61 

174 

61 

44 

1} 

164-0 

6A 

— 

c^ 

146 

121 

*} 

168 

6 

82 

14 

186-9 

6f 

IV. 

— 

? 

86 

176 

6i 

201 

m 

26 

1 

182-9 

7A 

- 

6 

18 

166 

64 

178 

m 

18 

i 

166-1 

6A 

V. 

- 

? 

28 

204 

8A 

288 

9i 

84 

14 

222-8 

H 

1           ^^- 

- 

? 

1 

— 

— 

- 

- 

— 

— 

261 

— 

lOct.  16, 19,    .    I. 

60-66 

?d 

180 

40 

lA 

68 

m 

28 

14 

68-3 

24 

1 

— 

? 

464 

79 

81 

186 

6« 

67 

24 

1114 

41 

— 

6 

667 

81 

8A 

128 

41 

42 

It 

102-6 

• 

4A 

- 

~ 

1021 

79 

81 

136 

61 

67 

24 

106-4 

4A 

III. 

_ 

? 

198 

137 

6a 

176 

6i 

88 

14 

166-6 

64 

— 

6 

126 

124 

41 

168 

6J 

- 

— 

187-6 

6A 

IV. 

— 

? 

23 

176 

<H« 

203 

8 

27 

14 

184-6 

74 

~ 

6 

3 

166 

<V« 

183 

7A 

— 

— 

(172-OJ 

— 

May  19, 1901,.    I. 

66 

?(J 

141 

62 

2A 

92 

s« 

40 

lA 

684 

244 

' 

— 

9 

16 

96 

81 

146 

H 

48 

U 

127-9 

6 

-- 

6 

9 

118 

*A 

188 

^. 

26 

1 

124-8 

441 

— 

— 

24 

96 

8f 

146 

6J 

48 

11 

126-7 

6 
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Place  ud  Date. 

Depth. 

Sex. 

Na 

Smallest 

Largest 

Range. 

Average  Size. 

Mm. 

In. 

Mm. 

In. 

Mm. 

In 

Mm. 

In. 

DbbpWatui— eonM. 
May  10, 1001,  •  IH. 

- 

2 

6 

4 

162 
161 

6 

m 

196 
179 

m 

7A 

46 
28 

170-2 
167^ 

614 
6A 

Dec.  11, 1901,-    I. 
II. 

in. 

IV. 

V. 

75 

9d 

28 

46 

H 

61 

2« 

24 

H 

644 

2* 

- 

2 

614 
636 

79 
81 

8i 
8A 

184 
118 

4« 

66 
87 

2A 

104-8 
96-4 

8i 

- 

- 

1249 

79 

8i 

134 

6* 

66 

2A 

1014 

4 

- 

2 
6 

263 
108 

188 
121 

178 
167 

86 
36 

If 

166-7 
138-7 

6* 

6* 

- 

2 

6 

140 
21 

174 
168 

6i 

219 
178 

8» 
7 

86 
20 

If 

198-6 
16fr0 

7« 
6^ 

- 

2 

21 

221 

m 

267 

lOi 

36 

W« 

229-2 

9 

Dup  Watbk  off 

ABIRDnjf. 

Jane  28, 1901.    II. 

66 

2 
6 

10 
11 

78 
90 

113 
117 

4t 

36 
27 

97-5 
103-4 

3J 
4A' 

Aug.  21..       .    I. 

58 

26 

11 

48 

n 

67 

24 

- 

- 

63-0 

24 

Nov.  6,  -       .1. 

76 

2 
6 

2 
4 

63 
60 

2i 
2i 

67 
64 

2t 
2* 

- 

- 

66-0 
62-0 

2A 
2i^ 

- 

- 

6 

60 

2« 

67 

22 

7 

- 

63-0 

24 

Nov.  28,.       .    I. 
II. 

III. 

68 

26 

11 

61 

2if 

76 

2\% 

14 

- 

66-1 

2A 

- 

2 
6 

18 
11 

110 
107 

4A 

142 
186 

6A 

32 
28 

u 

126-6 
123-6 

*44 

- 

- 

29 

107 

4A 

142 

6A 

35 

11 

124-8 

4»l 

- 

2 
6 

22 
26 

160 
141 

5i 

196 

174 

71 
61 

44 

33 

If 

lA 

176-9 
1654 

6H 

61 
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Part  III. — TwerUieth  Annual  Beport 
III. — Long  Rouoh  Dab — continued. 


Depth. 

Snuaieet. 

LATgett. 

Range. 

Avenge  Sixe. 

S«x. 

No. 

Fms. 

Mm. 

In. 

Hm. 

In. 

Mm. 

In. 

Mm. 

In. 

Drbp  Water  ofk 
ABVtiVMKS-contd. 

Dec.  16. 1001,     I. 

67 

?cJ 

116 

63 

n 

80 

31 

27 

lA 

66.6 

2A 

II. 

- 

? 

889 

106 

ii\ 

167 

6A 

61 

2 

130^ 

61 

— 

6 

448 

101 

4 

142 

6A 

42 

It 

128.7 

6A 

III. 

- 

9 

219 

,    168 

61 

198 

7H 

40 

V« 

178-6 

7 

- 

d 

678 

143 

61 

180 

71 

37 

lA 

1671 

6A 

IV. 

- 

2 

61 

200 

n 

227 

m 

27 

- 

210.6 

81 

- 

d 

16 

181 

7» 

201 

m 

40 

- 

1871 

72 

V. 

- 

? 

6 

246 

9« 

266 

lOrt 

- 

- 

269K) 

101 

— 

e 

1 

106 

— 

— 

— 

— 

— 

(214J 

— 

Jan.  16. 1902,     II. 

67 

$ 

31 

4A 

146 

6J 

39 

11 

123-9 

41 

- 

6 

15 

109 

4A 

137 

6J 

28 

11 

126-1 

411 

- 

- 

46 

106 

4A 

146 

63 

30 

14 

1243 

4i 

III. 

~ 

? 

26 

160 

6A 

208 

SA 

48 

li 

184-9 

7A 

— 

^ 

6 

147 

5|il 

180 

71 

83 

lA 

167-4 

6A 

- 

- 

31 

147 

m 

208 

8A 

61 

n 

1694 

- 

i 

1      KlRTU  OF  KORTH. 

1       SUUon  in. 

Mny  0, 16, 1901, 1. 

8-10 

$cJ 

3 

S2 

u 

62 

2i»« 

20 

H 

42-0 

If 

II. 

"" 

$d 

604 

67 

2i 

123 

4i 

66 

2A 

871 

SA 

III. 

"~ 

? 

45 

159 

61 

201 

m 

42 

11 

[183-71 

- 

III. 

- 

<s 

16 

188 

6tV 

180 

V, 

51 

2 

[172-31 

— 

III. 

- 

26 

60 

138 

5A 

201 

7|« 

63 

21 

[180-91 

- 

IV. 

- 

$ 

39 

203 

8 

268 

101 

65 

2t'V 

225-8 

81 

V. 

- 

? 

7 

277 

lOi 

307 

12A 

- 

- 

292-0 

~ 

VI. 

— 

$ 

4 

327 

121 

349 

13i 

— 

— 

887 

— 

July  24,         .    II. 



!W 

278 

88 

81 

136 

6Ar 

62 

2A 

1121 

4A 

III. 

- 

.. 

29 

140 

61 

199 

- 

69 

2A 

177-8 

7 

IV. 

- 

•. 

18 

202 

7H 

242 

- 

40 

lA 

223-5 

8H 

V. 

- 

.. 

8 

263 

10 

284 

- 

81 

11 

264-6 

10/, 

VI. 

— 

n 

1 

— 

— 

— 

- 

- 

- 

[303] 

— 
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Depth. 

Smallest 

Largest. 

Range. 

Average  Size. 

Place  and  Dftte. 

Fms. 

Sex. 

No. 

Mm. 

In. 

Mm. 

In. 

Mm. 

In. 

Mm. 

In. 

FiBTB  OF  Forth. 
Statiom  lll.—cofUd. 

Aug.  19, 1901,    I. 

— 

$rf 

24 

46 

Ml 

76 

m 

29 

11 

51-3 

2 

II. 

— 

2 

207 

100 

m 

146 

6i 

46 

118 

1222 

44i 

II. 

— 

6 

93 

94 

m 

129 

6iV 

36 

If 

1124 

4A 

IL 

- 

id  ■ 

300 

94 

3fi 

146 

H 

62 

2A 

119-1 

441 

III. 

— 

i 

27 

158 

61 

216 

84 

58 

21 

190-9 

74 

III. 

— 

6 

8 

137 

58 

183 

7A 

46 

m 

168-4 

61 

III. 

- 

?cJ 

35 

137 

58 

216 

84 

79 

34 

188.6 

71 

IV. 

- 

? 

30 

215 

8/. 

261 

104 

46 

148 

286-8 

9A 

V. 

- 

? 

1 

- 

- 

- 

- 

- 

— 

[289] 

— 

r   ■ 

i  Aug.  22.-        .     I. 

— 

!W 

19 

46 

13 

•    69 

2A 

.      14 

— 

62-8 

2A 

II. 

— 

? 

170 

88 

34 

146 

58 

58 

21 

122-9 

41 

— 

6 

90 

97 

8'3 

140 

54 

43 

141 

116-9 

4f 

— 

?cJ 

260 

88 

84 

146 

53 

58- 

21 

120-9 

4} 

III. 

— 

? 

28 

155 

6* 

213 

88 

58 

21 

190-6 

74 

— 

6 

3 

158 

«* 

188 

n 

30 

lA 

173-7 

6} 

— 

26 

31 

156 

6* 

213 

88 

58 

21 

1890 

7A 

IV. 

- 

$ 

21 

218 

8A 

261 

91 

33 

lA 

238-9 

OA 

V. 

- 

? 

4 

260 

101 

278 

im 

18 

3 

270-5. 

lot 

Aug.  19  Mid  22. 
(combined)  L 

?c? 

43 

45 

13 

75 

m 

30 

lA 

51-9 

2A 

II. 

— 

$ 

377 

88 

34 

146 

^ 

68 

21 

122-6 

448 

1 

- 

6 

183 

94 

m 

140 

54 

46 

iJi 

114.6 

44 

- 

^ 

500 

88 

34 

146 

H 

58 

21 

120-0 

4i 

m. 

^ 

? 

55 

155 

<H 

218 

88 

58 

21 

190-8 

74 

— 

rf 

11 

137 

f 
187 

68 

188 

78 

51 

2 

162-6 

6A 

— 

2cJ 

6G 

51 

213 

88 

76 

3 

186-1 

7A 

IV. 

- 

? 

51 

215 

8i^« 

261 

101 

46 

Iff 

2850 

»1 

V. 

- 

? 

5 

260 

101 

289 

118 

29 

11 

274-2 

lOA 

SuUon  V. 

• 

lUylO,.       .    I. 

20-30 

?d 

2- 

32 

U 

49 

14« 

17 

- 

40-6 

lA 

11. 

— 

$d 

565 

60 

28 

103 

4A 

43 

141 

83-4 

3A 

1 

— 

? 

82 

143 

5t 

186 

7A 

42 

If 

109-5 

641 

- 

d 

90 

125 

4H 

179 

7A 

64 

24 

149-1 

61 

- 

- 

122 

126 

448 

186 

7A 

60 

21 

154-6 

61 
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Part  TIL — Twentieth  Annual  Report 
III. — Long  Rough  Dab  ^continued. 


Depth. 

Smalleet. 

Largest. 

Range. 

Average  Siie. 

Place  and  Date. 

Fms. 

Sex. 

No. 

Mm. 

In. 

Mm. 

In. 

Mm. 

In. 

Mm. 

In. 

Olydk,  between 

PladdaWTumberry- 

continued. 

Sept  14,  1809,  I. 

- 

$ 

41 

89 

11 

62 

2A 

13 

~ 

45^ 

14« 

- 

6 

23 

41 

IJ 

50 

2 

9 

- 

454 

IH 

- 

^ 

27 

85 

18 

48 

U 

IS 

— 

43-3 

144 

II. 

— 

— 

91 

35 

12 

52 

2,*, 

17 

— 

45« 

''  1 

— 

2 

21 

71 

241 

91 

3A 

19 

J 

794 

»4 

t 

— 

6 

15 

62 

2A 

88 

31 

26 

1 

76-2 

«4I 

- 

- 

36 

62 

^^ 

91 

3A 

29 

11 

77^ 

»A 

1              III. 



? 

8 

101 

4 

127 

6 

26 

1 

116.1 

*4 

1    ■ 

- 

<5 

31 

94 

m 

128 

41 

29 

14 

108-2 

*4 

1 

- 

39 

94 

m 

127 

5 

38 

lA 

109^ 

4A 

1 

jctet.  12,-       -    I. 

s 

116 

40 

lA 

67 

24 

17 

49-0 

144 

1 

- 

6 

95 

40 

lA 

66 

2A 

16 

- 

60-1 

2 

1 

— 

?d 

22 

42 

If 

63 

2* 

13 

— 

474 

11 

- 

- 

282 

40 

lA 

67 

2i 

17 

- 

48-9 

141 

II. 



2 

80 

67 

2t 

97 

3*3 

80 

lA 

80-8 

3A 

' 

- 

6 

114 

66 

2^ 

93 

31* 

27 

liV 

82-2 

34 

1 

' 

- 

- 

194 

66 

2,^ 

97 

m 

81 

14 

81-6 

1 

34 

III. 



? 

86 

102 

4 

134 

64 

32 

14 

1171 

4i 

- 

6 

82 

94 

3U 

126 

m 

82 

14 

108-1 

♦4 

1 

- 

- 

118 

94 

»H 

134 

64 

40 

lA 

1114 

41 

i 

IV. 



? 

29 

137 

H 

158 

64 

21 

H 

146-2 

H 

- 

6 

4 

180 

5i 

147 

m 

17 

-  . 

136-5 

51 

t 

- 

- 

SI 

130 

H 

158 

64 

128. 

U 

145-0 

H 
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Depth. 

S^naUest. 

Largest. 

Range. 

Average  Size. 

Place  and  Date. 

Sex. 

No. 

FniB. 

Mm. 

In. 

Mm. 

In. 

Mm. 

In. 

Mm. 

In. 

Cltdi,  between 
Pladda&Turnbeny— 

Dec.  15-18, 1899,  I. 

-     - 

? 

16 

46 

in 

59 

2A 

13 

- 

62^ 

24 

- 

6 

11 

48 

n 

50 

2A 

11 

~ 

62-4 

2A 

II. 

-     — 

?d 

8 

62 

2A 

53 

2* 

' 

-    — 

62-3 

2A 

- 

- 

29 

46 

1*8 

69 

2A 

13 

- 

52^ 

2A 

_- 

? 

23 

71 

m 

108 

4A 

32 

14 

85-4 

83 

HI 

— 

6 

21 

68 

m 

89 

84 

21 

41 

784 

8A 

- 

- 

44 

68 

m 

103 

4iV 

35 

i 

82-0 

8i 

— 

$ 

10 

111 

*§ 

185 

5A 

24 

H 

119^ 

43 

IV. 

— 

6 

19 

98 

3i 

128 

m 

28 

n 

111-7 

4/. 

- 

- 

29 

96 

35 

135 

6A 

37 

lA 

115.1 

44 

— 

? 

& 

140 

64 

144 

5f* 

4 

— 

142-6 

.  n 

— 

6 

2 

137 

53 

140 

51 

— 

138-5 

w^ 

- 

- 

7 

137 

5J 

144 

5H 

9 

- 

140-4 

H 

April  3. 1900,-    I. 

? 

67 

49 

U8 

64 

24 

15 

65.8 

2A 

II. 

— 

6 

88 

51 

2 

63 

24 

12 

— 

65-1 

2A 

- 

- 

95 

49 

m 

64 

24 

15 

- 

66.6 

2A 

— 

? 

29 

73 

2i 

107 

4f\ 

34 

13 

85.7 

33 

III. 

- 

6 

14 

68 

m 

94 

SH 

22 

I 

80-6 

3A 

- 

- 

43 

68 

m 

107 

4A 

39 

n 

84-4 

3A 

— 

2 

27 

110 

4A 

146 

6i 

35 

n 

125-4 

44> 

— 

d 

10 

98 

81 

128 

6A 

30 

lA 

109-1 

4A 

~ 

- 

37 

96 

3J 

145 

55 

47 

n 

116^ 

4f 
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Depth. 

SmaUeflt 

Largest 

Range. 

Average  Sin. 

Place  and  Date. 

Fma. 

Sex. 

No. 

Mm. 

In. 

Mm. 

In. 

Mm. 

In. 

Mm. 

Id. 

MoRAT  Firth, 
Station  XVI. 

April  24, 1900,    I. 

- 

? 

6 

06 

2A 

78 

21 

7 

- 

68-8 

2H 

II. 

— 

d 

8 

67 

n 

73 

21 

6 

— 

m-% 

n 

- 

- 

8 

66 

«A 

78 

2| 

7 

- 

6fr6 

m 

— 

? 

0 

127 

6 

163 

e^ 

26 

1 

139-9 

H 

— 

6 

16 

119 

*« 

160 

H 

31 

u 

136-9 

H 

- 

- 

24 

119 

♦t 

163 

6iV 

84 

1« 

1374 

&i 

StaUon  XYI. 

May  31..       -    I. 

— 

? 
6 

1 
1 

•~" 

~~ 

— 

__ 

— 

„_ 

(96) 
(971 

— 

II. 

- 

? 

18 

127 

5 

166 

6» 

28 

u 

142-8 

H 

— 

6 

17 

124 

41 

162 

6 

28 

u 

188-7 

6t 

- 

- 

86 

124 

41 

166 

0* 

31 

u 

140^ 

6A 

Dbrp  Holb,  8  ndlM 
off  Kinnaird  Head. 

July  i,  1901.  •    II. 

88-85 

? 

92 

76 

3 

116 

41 

39 

14 

98^ 

8{ 

in. 

— 

6 

46 

87 

8A 

113 

4A 

26 

1 

99-8 

8H 

- 

- 

138 

76 

3 

116 

44 

39 

14 

96-3 

S| 

— 

? 

49 

135 

6A 

172 

H 

37 

lA 

168-9 

eA 

IV. 

— 

6 

15 

128 

St*. 

167 

etV 

29 

U 

140-9 

6A 

- 

- 

64 

128 

6A 

172 

6« 

44 

U 

160-8 

641 

_. 

? 

43 

174 

61 

214 

8A 

40 

lA 

188-9 

7A 

— 

6 

1 

— 

— 

— 

— 

— 

— 

C172J 

— 
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Place  and  Date. 

Depth. 

No. 

SmaUeet 

Largest 

Range. 

Average  SiM. 

Mm. 

Inches. 

Mm. 

Inchei. 

Mm. 

Inuhei. 

Mm. 

Inches. 

igoa 

Abbedbui  Bat. 

Sept  20.  .       .1. 

4-61 

817 

82 

1    8J 

168 

ei 

76 

8 

116-8 

4A 

n. 

— 

82 

212 

81 

296 

n\ 

86 

81 

289>1 

»ft 

Oct9,     .       -    I. 

18-16 

281 

62 

2A 

149 

61 

87 

8ft 

116-9 

4ft 

II. 

— 

7 

220 

8f 

263 

101 

48 

11 

240>7 

n 

Oct2S,   .       -    I. 

861-49 

82 

62 

^M 

169 

61 

107 

4ft 

114-1 

H 

II. 

— 

4 

284 

©A 

264 

101 

80 

Ift 

242-6 

»ft 

Oct  8,     -       .1. 

12-14 

2228 

69 

zm 

178 

W 

104 

n 

119-6 

4« 

II. 

- 

679 

188 

7ft 

297 

UH 

114 

4* 

288-1 

»ft 

Oct  18,    •            I. 

»-18 

278 

72 

2H 

186 

7J 

113 

4ft 

188-7 

6ft 

II. 

- 

414 

206 

8tV 

292 

Hi 

87 

8ft 

247-4 

»i 

Aven«eof 
Oct  Sand  18,  •    I. 

_ 

2601 

69 

m 

186 

7* 

116 

4ft 

121-0 

4| 

II. 

— 

1098 

188 

7A 

297 

11« 

114 

4i 

288-6 

9} 

Oct  81,    .       .1. 

8-10 

8702 

60 

21 

196 

7H 

186 

6ft 

126-7 

6 

II. 

— 

76 

202 

m 

276 

lOfl 

78 

2i 

229-2 

•ft 

ATeranof  Oct 
8,l8;aDd81,    I. 



6208 

60 

2f 

196 

71* 

186 

6ft 

124-4 

4i 

IL 

- 

1168 

188 

7ft 

297 

liH 

114 

4i 

2879 

df 

Dec  17.   .       .    L 

8-16 

1816 

94 

m 

196 

m 

101 

4 

189-6 

6i 

IL 

- 

81 

197 

n 

294 

lift 

97 

m 

248-2 

»ft 

Dec  18,  .       .1. 

»-9 

666 

82 

H 

186 

7ft 

104 

4ft 

121-8 

4| 

Dec  19.  -       .    I. 

<Wi 

664 

77 

8 

177 

m 

100 

8*1 

128-4 

41 

Decl9(2ndHaiilXI. 

6-12 

3424 

78 

8ft 

196 

m 

118 

48 

186-9 

61 

n. 

- 

80 

202 

7|f 

278 

m 

71 

2H 

282-7 

^ 

Deo.  21.   .       .    L 

7-9 

2100 

87 

8ft 

197 

7| 

110 

4ft 

188-8 

6A 

II. 

- 

17 

214 

8ft 

248 

01 

84 

1ft 

229^1 

»A 

ATerageDec,-    I. 



8069 

77 

8 

197 

71 

120 

41 

184-2 

6* 

II. 

— 

128 

197 

7f 

294 

lift 

^ 

8ii 

289-0 

•ft 
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Part  III. — Twentieth  Annual  Report 
IV. — WBjn&o—coTUinv^d, 


Place  and  Date. 

Depth. 

No. 

SmaUeet. 

Uigest. 

Range. 

Average  Sise. 

Mm. 

Inches. 

Mm. 

Inches. 

Mm. 

Inches. 

Mm. 

Inches. 

1901. 

Abbrobbm  Bat— 
eoniinued. 

May  80,    -        •    I. 

II. 

12-16 

366 
107 

113 
219 

8S 

189 
828 

7A 
121 

76 
109 

8 
4i 

1618 
282-7 

6 
lOA 

June  18,    .       .  I. 
11. 

0-14^ 

481 

27 

107 
211 

1 
4A    1      208 

8A    1      386 

1 

8 
ISA 

96 
126 

4i 

,166-3 
272-2 

lOU 

June  IS  (2nd 
Haul),  .       .    I. 

II. 

11 

8679 
576 

118 
212 

81 

207 
337 

81 
18J 

94 
126 

Sf* 
4i 

16^8 
287-4 

Average  of 
June  18,       •    I. 

II. 

- 

4010 
608 

107 
211 

4A 

8A 

207 
337 

81 
13* 

100 
126 

4U 

158-6 
2677 

lOA   1 

1 

July  6,  .       •    II. 
III. 

10 

246 
8 

124 
260 

1 

41             224     1      8H 

m     \      266    i     lOA 

100    1      8}| 

6    1        \ 

1               1 
163-4    1      6,^     1 

2530   j    10 

July  81,-       •    I. 
II. 
III. 

18 

6 
411 
164 

96 
187 
246 

1 
Z%      I      125 

bi      [      244 

9H     j      866 

143 

80 

107  • 
119 

lA 

4J 
4ii 

112-0 
192-6 
2960 

41 

7A 

111 

Sept  4,.       .    I. 
II. 
III. 

10 

478 
70 
2 

86 
168 
267 

3J 

6A 

lOi 

148 
235 
292 

6S 

lU 

68 
77 
26 

2J 

8A 

1 

100^8 
206-2 
279-6 

4A 

81 
11 

Sept.  4,   •       .    I. 
(2nd  Haul) 

9-10 

79 

88 

8,V 

148 

m 

60 

21 

109^ 

4A 

Sept  10.        •    I. 

n. 

III. 

• 

7-9 

1861 

106 

2 

76 
158 
298 

3 

11! 

167 
262 
819 

OA 

12A 

81 
94 

SA 

8} 
H 

1104 
204-1 
806-6 

4A 

8 
121 

Sept.  10.        .    II. 
(2nd  Haul) 

9 

309 

168 

6A 

246 

98 

82 

8A 

201-9 

7« 

Average  of 
Sept  10,        •    II. 

- 

414 

168 

©A 

262 

m 

94 

31 

202-4 

8 

Oct  18, .       .    I. 
II. 
III. 

16 

1252 

71 

NIL 

67 
179 

2» 

7A 

174 
266 

61 

lOA 

107 

77 

4* 
3 

1164 
2224 

4A 

8} 

" 

Digitized  by 


Google 


0/  the  Fishery  Board  jor  Scotland. 
IV. — Whiting — cotUmued, 


433 


I 

1 

1 

1        Smallest. 

Largest. 

1 

j         Range. 

1    Average  Siae. 

Place  and  Date. 

Depth. 

No. 

1 

' 

! 

1 

1 

1 

I    Mm. 

1 

Inches. 

Mm. 

1  Inches. 

1    Mm. 

'  Inches. 

1 

'    Mm. 

1 

Inches. 

1901. 

Abkrdirn  Bay— 

cantinufd. 

1 

1 

t 

i 

Oct  18,-       -    ir. 
1         (2iid  Haul) 

'          16 

1 

144 

185 

74 

267 

'     104 

1 

82 

34 

223^ 

841 

Average  of 
Oct.  18,  -       .    n. 

1 

1      ~ 

215 

179 

7iV 

267 

104 

1 

1 

88 

1 

1   ''' 

228-2 

m 

Nov.  6,  .       -    1. 

e-13 

1292 

71 

2*3 

186 

7A 

115 

*J 

134-0 

54 

n. 

1 

— 

19 

190 

74 

242 

n 

62 

2 

209-1 

84 

1901. 

Doo  HOLB, 

off  Aberdeen. 

June  28,-        -    11. 

1 

65 

216 

141 

6A 

212 

8f 

71 

m 

181-1 

74 

III. 

1 

1 

458 

214 

8f, 

329 

im 

115 

44 

255-8 

lOA 

July  80,-       .    11. 

62 

7 

195 

7U 

212 

83 

17 

44 

204-1 

8A 

III. 

1 

53 

— 

— 

- 

— 

— 

— 

281-8 

"A 

Aug.  21,-       .    I. 

!    - 

9 

100 

341 

156 

64 

56 

2A 

12^9 

64 

1              "• 

70 

174 

64 

262 

m 

78 

8A 

214-9 

84 

III. 

1 

— 

56 

257 

104 

363 

14A' 

106 

*A 

293-4 

llA 

Nov.  6,  .       .1. 

70 

135 

80 

34 

160 

6A 

80 

3A 

128-4 

41 

11. 

- 

9 

223 

^ 

283 

114 

60 

24 

266-7 

lOA 

HI. 

— 

4 

293 

"A 

316 

12/, 

23 

I 

304.6 

12 

Nov.  28,-        .    I. 

68 

875 

83 

84 

190 

74 

107 

44 

124-0 

44 

n. 

- 

19 

198 

741 

287 

"A 

89 

34 

242-3 

9f 

1                             III. 

— 

3 

812 

124 

870 

14A 

58 

2A 

334-3 

184 

I 
Jan.  15, .       - ,  I, 

57 

497 

106 

H, 

192 

7A 

86 

34 

143-9 

6H 

IL 

- 

126 

194 

7f 

2y 

104 

83 

34 

281-1 

9A 

III. 

— 

10 

293 

UA 

353 

134 

60 

2A 

318-3 

124 

,  Firth  op  Forth, 

Station  III. 
Mi^9,   •       .    I. 

8-10 

427 

82 

34 

171 

H 

89 

34 

1294 

64 

1                          HI. 

- 

44 

173 

m 

281 

iiA 

106 

44 

206-4 

8A 

IV. 

10 

301 

im  1 

1 

344 

13A 

43 

If 

312-8 

64 

May  18,  -       .    I. 

j 
8-10  ; 

313 

71 

m  1 

171 

6J 

100 

3|i 

118-9 

444 

in. 

_      i 

10 

174 

6i 

235 

94 

61 

2| 

187-1 

71 

May  combined,     I.  | 

— 

740 

71 

24i    1 

171 

6} 

100 

344 

124-9 

441 

III. 

— 

54 

173 

64} 

281 

llA 

108 

44 

202-0 

741 

i-             i 

'              ./      ,         1 

.  i 

d2 
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Part  II L — Twentieth  Amiual  Report 
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Place  and  Date. 

Depth. 

No. 

SmaUeet. 

Largest 

Range. 

Average  Size. 

1 

Mm. 

Inches. 

Mm. 

Inches. 

Mm. 

Inches. 

Mm. 

Inches.^ 

1     ,         ' 

1901. 

I 

PiRTii  OP  Forth, 
Station  lU.-contd. 

July23»-       -    I. 

8-10 

911 

64 

21 

109 

*A 

55 

2A 

78^6 

3A 

II. 

— 

569 

116 

4A 

248 

9| 

182 

6A 

1149 

6i      1 

III. 

I      _ 

33 

263 

1  •" 

340 

1 

138 

87 

8A 

880.4 

iiA 

' 

Aug.  19,.       .    I. 

8-10 

1391 

1 

79 

i ., 

1      148 

m 

69 

2H 

104-3 

4* 

II. 

- 

232 

153 

i      6 

279 

11 

126 

6 

185.5 

7*i 

1 

Aug.  19..        -    I. 
(2nd  Haul.) 

8-10 

678 

72 

1    m 

1 

1      148 

.H 

76 

3 

1018 

4 

II. 

_ 

147 

18.7 

7i 

279 

" 

94 

H 

204^ 

8A 

Aug.  19,.       .    I. 
(combined.) 

- 

2069 

72 

m 

148 

m 

76 

3 

103.4 

4A 

I 
1 

Aug.  22,.        .    I. 

&-10 

964 

67 

2t 

145 

m 

78 

3A 

103-9 

*A 

II. 

— 

229 

163 

6 

267 

10* 

114 

*1 

206^ 

8* 

III. 



7 

276 

lOi 

304 

12 

28 

11 

289.0 

Hi 

Aug.  22,.        .    I. 
(2nd  Haul.) 

8-10 

183 

160 

6A 

267 

10* 

107 

4A 

210.8 

8A 

Aug.  19  and  22, 1, 
(combined.) 

- 

3033 

67 

2t 

148 

m 

81 

3A 

103.6 

4A 

11. 

— 

461 

153 

6 

279 

11 

126 

6 

20O6 

71 

Aug.  19  and  22. 

bined,.       .    II. 

- 

330 

165 

^ 

279 

11 

124 

4M 

2079 

8A 

Station  V. 

May  10,  -       .    I. 

20-30 

1148 

77 

SA 

173 

«Ii 

96 

31 

130-0 

6* 

ni. 

- 

81 

178 

7 

290 

IV. 

112 

♦i^ 

225.6 

8i 

IV. 

— 

2 

322 

12*1 

360 

isi 

28 

lA 

336^ 

13* 

July  24.-        .    I. 

20-30 

34 

69 

21 

108 

n 

39 

1 
1* 

874 

8A 

II. 

- 

340 

133 

54 

243 

9A 

110 

4A 

168*8 

«l 

in. 

— 

7 

250 

m 

298 

111 

48 

l*i 

266-3 

lOA 

Aug.  16,.        .    I. 

20-80 

1006 

88 

3A 

148 

6*1 

60 

2i 

116-1 

Mr 

n. 

- 

163 

149 

5* 

265 

lOA 

116 

4A 

186-5 

7A 

in. 

— 

5 

295 

llf 

309 

12* 

14 

* 

300-2 

ll*i 

_ 
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SmaUest. 

Largest 

Range. 

Average  Sixe. 

l*IaoeaDd  Date. 

Depth. 

No. 

Mm. 

Inches. 

Mm. 

Inches. 

Mm. 

Inches. 

Mm. 

Inches. 

1902. 

Deep  Holb,  off 
Kinnaird  HeAd. 

July  4,   •       .    II. 

84-86 

7 

201 

7H 

227 

8*1 

26 

1 

210-4 

84 

III. 

- 

110 

288 

91 

356 

14 

117 

41 

2884 

lU 

IV. 

— 

6 

864 

14A 

878 

Mi 

14 

A 

371-6 

Ml 

Dhp  Watib,  00 
mUes  E.  by  8.  of 
Somburgh  Head. 

MayM.  .       .    I. 

6&-70 

16 

200 

71 

249 

m 

49 

m 

228-1 

9 

II. 

- 

1072 

250 

»H 

362 

Mi 

112 

4A 

805-1 

12 

III. 

- 

94 

363 

i*i 

468 

18^ 

106 

♦A 

894-4 

16i 

IV. 

— 

1 

— 

— 

— 

— 

- 

6110 

20i 

May  21, .       .    I. 

66-70 

5 

187 

7i 

228 

9 

41 

It 

2072 

Si 

II. 

- 

026 

251 

91 

862 

l*i 

111 

4« 

805-3 

12 

III. 

- 

66 

368 

Ml 

471 

ISA 

108 

4A 

892-a 

15A 

IV. 

— 

4 

401 

1»A 

641 

21A 

50 

2 

512-7 

aoA 

Blay  combined,  I. 

~" 

20 

187 

71 

'     249 

.,. 

62 

2A 

222-8 

Sf 

lU 

1096 

250 

m 

362 

Mi 

112 

4A 

306-2 

12 

III. 

- 

160 

363 

IH 

471 

ISA 

108 

4A 

898-5 

151 

IV. 

6 

491 

19A 

541 

21A 

50 

2 

5124 

s»A 

1901. 

BcmoHBAP  Bat. 

Dec.26..       .    I. 

7J-18 

001 

85 

81 

180 

7A 

05 

Sil 

137-4 

61 

II. 

— 

0 

184 

71 

284 

9ft 

50 

IH 

1973 

71 
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Place  and  Date. 

Depth. 

No. 

Smollett 

Urg^ 

(Range. 

Average  SiM. 

j 

Mm. 

Inches. 

Mm. 

Inohee. 

Mm. 

Inches. 

Mm. 

InchM.' 

80th  May,  1901. 

! 

1 

II. 

12-16 

68 

174 

6*1 

241 

.* 

67 

2i* 

215-3 

B«   1 

III. 

- 

71 

202 

lOA 

372 

u. 

110 

4A 

816.7 

12A' 

IV. 

~ 

3 

392 

15^. 

433 

17,*, 

41 

If 

409-0 

l«A 

May  80.*   .  II. 

12-16 

27 

183 

h\ 

269 

lOA 

76 

3 

286-2 

8i   , 

III. 

~   1 

S8 

270 

m 

349 

ISj 

79 

31 

812-1 

124   , 

IV. 

' 

— 

- 

- 

- 

407-0 

16   ' 

1 
May  80,.   •  III. 
(combined.) 

1 

129 

262  • 

.« 

372 

Ml 

110 

« 

314-0   12| 

June  6.  .   -11. 

15 

416 

178 

, 

258 

10* 

80 

31 

218-7  .   8f 

III. 

- 

486 

S64 

lOi 

371 

14} 

107 

4i 

319-3 

12A  1 

IV. 

- 

66 

373 

WH 

465 

ISA 

92 

3» 

408-8 

15*   1 

V. 

- 

2 

502 

193 

503 

19H 

1 

W 

602-6 

19J 

VI. 

- 

1 

- 

- 

- 

- 

— 

- 

682-0 

22*1 

VII. 

- 

1 

- 

— 

- 

- 

- 

" 

648K) 

25i   1 

June  IS,.   '  II. 

11 

110 

181 

7J 

263 

lOi 

82 

H 

224-5 

811  1 

III. 

- 

241 

26b 

lOA 

384 

m 

116 

4A 

328-7 

12M  I 

IV. 

- 

45 

887 

164 

463 

i«A 

76 

2M 

4060 

16A  1 

V. 

- 

2 

606 

191 

506 

19« 

1 

A 

606-6 

m 

VI. 

- 

2 

652 

21} 

578 

221 

26 

1 

664-0 

224 

VII. 

— 

S 

616 

24A 

619 

241 

4 

A 

6173 

244   ' 

1 

July  81,.   -  I. 

IS 

22 

96 

3J 

126 

4M 

27 

lA 

106-7 

44 

H. 

- 

33 

212 

8A 

273 

lOf 

61 

2A 

286-1 

»A 

III. 

- 

79 

281 

UiV 

387 

in 

106 

4A 

846^ 

isi 

IV. 

— 

8 

293 

11* 

468 

ISA 

176 

«H 

416-2 

161 

Bept.4. .   .  I. 

10 

86 

118 

4ff 

194 

71 

76 

8 

161-7 

1 
6 

II. 

- 

*86S 

218 

8A 

320 

121 

102 

4A 

270-4 

io« 

III. 

- 

184 

324 

12i 

413 

1«» 

89 

8* 

860-7 

14A 

IV. 

— 

6 

420 

161 

486 

17A 

16 

H 

426^ 

1«« 

1 

Sept.  10,    .  I. 

7-9 

100 

118 

41 

186 

71 

67 

2» 

1473 

5H  ' 

II. 

— 

44 

218 

»A 

818 

12A 

96 

81 

264-3 

10 

Oct.  18,-   .  I. 

16 

772 

122 

*4I 

228 

8J 

101 

i   ^« 

170KI 

«H 

11. 

~" 

44 

282 

^ 

8W 

12* 

80 

1   3» 

862-2 

lOA  t 
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SmaUest 

Largest 

Range. 

Average  Size. 

Place  and  Date. 

Depth. 

No. 

Mm. 

Inches. 

Mm. 

Inches. 

Mm. 

Inches. 

Mm. 

Inches. 

1901. 

ABBtDBBN  Bat— 

ccnHnued. 

Nov.©.  .       .    I. 

6-18 

168 

133 

H 

208 

8A 

76 

m 

1727 

«H 

„. 

— 

3 

233 

9|\ 

282 

"A 

49 

n 

256-0 

lOA 

Nov.  26,         .    I. 

— 

3 

173 

6+i 

198 

^7A 

20 

1 

180-7 

7* 

II. 

-- 

4 

286 

lU 

818 

12* 

32 

u 

296-7 

llf* 

III. 

— 

3 

380 

14it 

444 

17/, 

<^ 

2* 

408-7 

16J 

Dec.  17..       .    I. 

91-16 

16 

167 

6^ 

200 

7J 

43 

m 

170-9 

7A 

11. 

— 

4 

268 

10* 

280 

11 

22 

i 

266-2 

lOi 

Doe  UoLK, 

off  Aberdeen. 

June  28.        -    11. 

66 

660 

168 

6« 

284 

"A 

116 

4W 

266-8 

lOA 

1 

;  July  80.        -    I. 

62 

66 

96 

3i 

181 

H 

85 

Ij 

109-5 

4A 

II. 

~ 

311 

184 

n 

298 

iiA 

X09 

<A 

244-6 

OS 

III. 

_ 

81 

296 

lit 

396 

l5^ 

100 

m 

834-7 

18i 

IV. 

- 

10 

412 

16A 

452 

17H 

40 

11 

428-6 

16J 

V. 

— 

8 

502 

19J 

628 

m 

26 

1 

517-0 

20« 

Aug.  21.         .    I. 

68 

244 

90 

Si 

160 

H 

64 

2J 

121-9 

41i 

1                            II. 

- 

640 

202 

7U 

808 

m 

106 

4A 

250-8 

H 

III. 

- 

69 

312 

124 

420 

m 

1  8 

H 

348-7 

H 

IV. 

— 

2 

450 

17H 

462 

ISA 

12 

k 

456-0 

18 

Sept.  3..       .    I. 

68 

20 

98 

3i 

168 

6A 

60 

2A 

125-4 

m 

"• 

— 

1 

- 

- 

— 

~ 

2210 

8H 

Nov.  5.  -       -    I. 

70 

31 

120 

4| 

199 

m 

79 

3,V 

1724 

m 

II. 

- 

219 

230 

OA 

312 

m 

82 

3A 

273-2 

103 

III. 

- 

22 

321 

12f 

413 

m 

92 

8t 

346-2 

618 

Nov.  28.         .    I. 

68 

102 

147 

6f8 

208 

8A 

61 

2» 

176-8 

m 

II. 

- 

66 

224 

m 

303 

iiH 

79 

«» 

270-6 

lot 

in. 

3 

380 

IBi-V 

428 

im 

39 

li 

406-7 

16 

Dec.  16,-       .    I. 

57 

1219 

187 

68 

214 

8y. 

77 

3A 

180-2 

7* 

II. 

- 

457 

223 

8J 

325 

12H 

102 

4A 

277-4 

lOH 

III. 

— 

15 

384 

181 

428 

161^ 

94 

3H* 

379-1 

im 

Jan.  16. 1902.     I. 

67 

776 

160 

6i 

210 

H 

00 

2i 

180-6 

7\ 

II. 

24 

340 

9h 

824 

m 

84 

3A 

286-8 

iiA 

III. 

- 

3 

832 

18A 

374 

14H 

42 

It 

353-0 

13i 

' 
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1 

Smallest. 

Largest 

Bange. 

Average  Si». 

Pla/>tt   an/l    TWf^            FkAnflt     '        '^■^ 

! 

Mm. 

Inches. 

Mm. 

Inches. 

Mm. 

Inches. 

Mm. 

Inches. 

1901. 
Moray  Firth, 

Junel,  -       -    11. 

13-15 

2 

250 

lOtV 

264 

10-2 

5 

A 

[261-51 

[lOAl 

III. 

40 

281 

lliV 

363 

"4 

82 

3A 

8244 

12| 

IV.  1               ;        43 

371 

Uft 

457 

18 

86 

39 

4073 

16A 

V. 

1 

469 

18f, 

— 

■~ 

— 

— 

— 

Smith  Bank. 

June  5.  .       .  II. 

22 

17 

217 

8A 

246 

91* 

20 

11 

12310] 

lOAJ 

III. 

;       224 

256 

lOA 

363 

144 

107 

4A 

300-7 

12A 

IV.    I                      82 

365 

148 

444 

17A 

79 

3A 

303-8 

14»* 

V.    i          ,       r 

468 

18^ 

524 

2oe 

66 

2A 

486-0 

1»» 

VIII. 

-      1          1 

1 

~~ 

— 

— 

711 

^' 

Nov.  8,  -        .    I. 

28 

11 

186 

7A 

206 

8i 

20 

*« 

1076 

7f 

II. 

- 

3 

286 

11^ 

207 

iiH 

12 

\ 

201-7 

11* 

III. 

— 

7 

313 

12A 

388 

16i 

75 

m 

346-3 

131 

Sinclair  Bay. 

June  4,  -       .    II. 

^16 

6 

214 

8iV 

286 

lOi 

52 

2A 

217-8 

8/. 

III. 

—      '       135 

280 

11 

366 

141 

85 

31 

323-8 

1'^ 

IV. 

—      1       114 

375 

141 

462 

18A 

87 

3A 

408-1 

lOA 

V. 

—      1        16 

465 

ISA 

538 

21A 

73 

21 

490.6 

lOA 

VI. 

— 

1 

— 

— 

— 

— 

— 

— 

570K) 

23^* 

Deep  Watbr,  off 
KiniuurdHeMi 

July  4,   -       .    II. 

83-85 

105 

174 

m 

263 

IH 

80 

3A 

215-6 

11 

III. 

- 

94 

273 

10} 

874 

u\\ 

101 

3H 

310-8 

IV. 

IV, 

- 

13 

383 

16A 

474 

184 

01 

3A 

408-7 

W. 

V. 

— 

1 

— 

— 

-- 

— 

— 

— 

502-0 

m 

Off  Shetlands. 

Dec.  11, 1001,     I. 

75 

265 

01 

SA 

185 

n 

94 

m 

136-4 

Wk 

II. 

- 

246 

213 

8« 

306 

12 

03 

3ff 

264-3 

101 

III. 

- 

184 

318 

121 

410 

161 

101 

4 

370-0 

141 

rv. 

- 

20 

427 

16*« 

487 

19A 

60 

2| 

444-0 

"1 

V. 

-   1     ^ 

i 

510 

20A 

646 

iJlA 

35 

'* 

627-7 

201 
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1- 

PLAIOE. 
Aberdeen  Bay. 

6fh  November  190X. 

(xSgSPidL) 

■ 

Black  =  Females. 

Red^Bfalea. 



D 

»otte 

dL 

im 

=  1 

^otals. 

— 

L 

I 

1 
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1 

' 

~ 

1 

S 



— 

- 



h— 
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1 

— 1 

I 

1 
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1 

I 

\ 

1 
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\\ 

// 

\ 

1 

/ 

\ 

^ 

^ 

f 

1 

Vf 

\ 

' 

, 

\ 

^ 
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i 

'S 

VI 

\ 

^ 

*V 

/ 

/ 

\ 

^w 

^ 

_ 

< 
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'■ 

' 
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tS4 
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8  4 
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65 

\  XA 
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h  6 

5  5 

7  5 

8  5 

Digiti 

9  6 

zedt 

0  6 

1  6 

2 

^8 

or 


•tr 

»'4     ■ 


Digitized  by  VjOOQ IC 

:l_     J 
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L«rce  apecuneas  in  ■$  cm.  gnapiag.       | 


8 
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LONG  BOUGH   DAB. 
Deep  Water. 

L  430. 

Black  =  Pemmles. 
Red  =  Males. 

I>otted  =  'Sezes  snized. 

-  420 

-  410 

H 

-  400 

-  3(90 

-  380 

V 

\ 

' 
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* 

-    ^A{\ 
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PLATE   XVII. 

LONG  ROUOH  DAB, 
Deep  Water  off  Aberdeen. 

i 
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3 

k 

^ 

/ 
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V 

X 

V 
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V 

^ 
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PLATE  XVIII. 


LONG  BOUGH  DAB. 
Porth-V. 

A.  (This)     .  .       .      zolli  May. 

B.  (Dotted)  .       .       .       .      a4tli  Jnbr. 

C.  (Thick)    .       .  i6tii  and  aztt  Angmt 

Red  A  Males. 
Black  of  Series  II.,  A  and  C.  »  Females. 


^!^ 


24        26        26       27        28        29      RSRj'^^^  ^^V 


eV^ 


VcH^ 
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PLATE    XIX. 


LONG  ROUGH  DAB. 
Clyde. 

A.  3rd  April  xpoa 

B  '30th  August  X899  (Black). 

Z4th  September  1899  (Dotted)  (Totals). 

C.  zath  October  1899. 

D.  15th,  i8th  December  1899. 

Black  =  Female. 
Red  =  Male. 
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I 

Place  and  Date. 

Depth. 

No. 

Smallest 

Largest. 

Range. 

[    Average  Size. 

I 

Mm. 

Inches. 

1 

Mm. 

Inches. 

Mm. 

Inches 

\    Mm. 

Inches. 

t 

Dbip  Water, 
offShetiandB-ctm^ 

May  15, 1901,     I. 

75-78 

11 

173 

m 

218 

8ft 

45 

U 

1947 

H 

II. 

- 

32 

239 

n 

320 

12ft 

81 

Sft 

283-5 

lift 

III. 

— 

324 

12i 

430 

im 

106 

*ft 

— 

— 

J 

t    FiRTu  OF  Forth, 
Stotion  III. 

1  May  10,  1901,     II. 

8-10 

11 

210 

8i 

252 

m 

42 

IH 

226-3 

H 

III. 

2 

296 

118 

297 

iiH 

1 

ft 

(296-5] 

[iiHl 

1 
Aug.  19,.        .    I. 

260 

75 

m 

130 

H 

55 

2ft 

105-0 

4ft 

Aug.  22,.        -    I. 

106 

85 

n 

142 

H 

57 

2i 

111-3 

41 

1- 
Atig.l9and22oom- 

i 

966 

75 

m 

142 

6t 

67 

2.4 

107-3 

4i 

1 

Station  V. 

July  24.  -        .1. 

20-30 

49 

72 

m 

107 

4ft 

35 

1§ 

91-3 

3ft 

1                            II. 

i 

48 

193 

7/, 

286 

lU 

93 

m 

245-9 

m 

1  Aug.  16,-        .    I. 

~" 

288 

82 

H 

183 

5i 

51 

2 

108-1 

4J 

!                             II. 

- 

» 

228 

9 

283 

111 

55 

2t 

259-9 

lOi 

III. 

- 

3 

376 

u\i 

303 

151 

17 

f* 

383-0 

15ft 

:                '^• 

— 

1 

- 

— 

448 

m 

- 

[448K)1 

17« 

Aug.  21,.        .    I. 

— 

403 

90 

3/, 

147 

5| 

57 

2ft 

1129 

4ft 

II. 

- 

39 

217 

8/. 

280 

11 

63 

2ft 

250-5 

10ft 

III. 

- 

6 

827 

12* 

303 

15J. 

66 

21 

374-2 

14t 

"^- 

- 

2 

420 

16^ 

422 

161 

2 

ft 

[421-0] 

16ft 

Aug.  16  and  21, 1, 
(combined). 

691 

82 

3i 

147 

5i 

65 

21 

110-9 

41 

II. 

- 

48 

217 

8A 

283 

IM 

66 

2ft 

2672 

lOJ 

III. 

- 

9 

827 

12i 

393 

154 

66 

2« 

377-1 

14H 

IV. 

— 

3 

— 

— 

— 

— 

— 

430-0 

im 

Sept.  8,  .       -    I. 

_ 

836 

96 

3i 

157 

eft 

62 

2ft 

119-9 

41 

II. 

— 

9 

248 

n 

300 

iiH 

52 

2ft 

269-7 

10ft 

' 

'               '               1 
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VII.— REPORT  ON  THK  OPERATIONS  AT  THE  BAY  OF 
NIGG  JIATCHERY  DURING  THE  SPRING  SEASON  OF 
1901.     By  Harald  C.  Dannbvig. 

In  several  earlier  reports  on  the  work  at  the  hatchery  reference  was 
made  to  the  desirability  of  being  able  to  preserve  the  spawners  from  the 
one  year  to  the  other.  By  so  doing  the  difficulties  attending  the  work 
with  newly  confined  fish  would  be  avoided,  while  it  was  also  anticipated 
that  a  much  greater  number  of  eggs  would  be  obtained.  This  anticipa- 
tion had  not  been  confirmed  at  Dunbar,  owing  in  particular  to  the  want 
of  a  sufficiently  large  pond.  The  outcome  of  experiments  pointed  to  a 
negative  result  being  due  to  such  unsatisfactory  conditions  as  would  not 
exist  in  a  large  pond,  and  no  fears  were  entertained  as  regards  ultimate 
success  in  this  respect.  After  the  close  of  the  spawning  season  at  Bay 
of  Nigg  in  May  1900,  the  remaining  large  plaice  were  retained  in  the 
pond,  where  they  were  regularly  fed  on  shelled  mussels,  and  already 
during  the  latter  part  of  the  summer  a  development  of  the  ovaries  of 
the  females  could  be  observed.  This  became  more  noticeable  as  the 
season  advanced.  On  October  26th  twenty  female  plaice  were  examined, 
and  of  these  eleven  were  found  to  have  been  spawning  during  the 
previous  season  and  were  again  developing  eggs  normally ;  seven  more 
were  in  a  similar  state,  but  were  young  fishes  that  apparently  developed 
eggs  for  the  first  time.  The  remaining  two  females  had  been  egg-bound 
during  the  previous  season,  and  their  ovaries  were  not  visibly  developed 
at  that  date.  The  total  number  of  plaice  in  the  pond  at  this  period  was 
625  of  both  sexes.  During  the  third  week  of  December  another  397 
were  obtained  from  Aberdeen  Bay ;  these  were  young  fishes,  mostly 
about  the  age  of  maturity.  And  at  the  end  of  the  same  month  184 
larger  plaice  were  brought  from  the  Dornoch  Firth.  As  will  always 
happen  in  consequence  of  injuries  sustained  during  the  capture,  a  portion 
of  these  new  fishes  died  soon  after  being  put  into  the  pond ;  and  on 
January  8th,  when  all  the  plaice  were  examined,  the  total  number  was 
1071.  Of  the  females  560  were  considered  likely  to  spawn  normally 
during  the  following  two  or  three  months,  while  about  240  were 
uncertain,  and  for  the  greater  part  immature  fishes. 

The  first  sign  of  spawning  was  observed  on  January  12th,  when  a  few 
Qgg^  were  found  in  the  water.  The  number  was  yet  small,  and  continued 
so  for  another  week.  On  January  22nd  the  hatchery  was  started  for 
the  season  with  60,000  eggs  which  were  collected  from  the  surface- 
water  of  the  pond  and  placed  in  the  hatching-apparatus  for  development. 
This  early  commencement  of  the  spawning  corresponded  very  closely 
with  the  ordinary  period  in  the  open  sea,  and  since  in  previous  years  the 
spawning  at  the  hatchery  was  always  much  later,  while  at  the  same  time 
new  fishes  only  had  been  used,  the  normal  spawning  on  the  present 
occasion  may  safely  be  attributed  to  the  presence  in  the  pond  of  a  con- 
siderable number  of  old  plaice  that  had  already  become  thoroughly 
acclimatised  to  confinement.  Additional  evidence  in  this  respect  must 
also  be  recognised  in  the  circumstance,  that  while  in  previous  years  the 
spawning  increased  very  rapidly — with  a  rush  as  it  were — the  season 
this  year  was  more  gradual.  Disregarding  the  temporary  variations 
following  upon  extreme  changes  in  the  temperature  of  the  pond-water, 
it  will  be  seen  from  Table  T.  that  the  spawning  as  a  whole  continued  to 
increase  for  about  one  and  a  half  months,  and  the  climax  then  reached 
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was  maintained  for  another  five  weeks.  This  period,  during  which  the 
greater  bulk  of  the  eggs  were  produced,  was  most  prolific  about  the  end 
of  the  first  week  in  April,  and  it  continued  until  the  22nd  of  the  same 
month.  By  this  time,  however,  the  number  of  eggs  decreased  i*apidly 
in  the  pond  :  most  of  the  fishes  had  clearly  become  spent  during  the 
heavy  production  of  eggs  in  April,  and  the  spawning  came  to  a  close 
early  in  May.  As  regards  the  temporary  variation  in  the  spawning, 
subsequent  to  changes  in  the  temperature,  several  instances  may  be 
observed  in  Table  I.  Five  days  after  the  hatchery  was  started  the 
spawning  ceased  altogether  for  six  or  seven  days.  This  was  caused  by  a 
reduction  of  the  temperature  of  the  water  in  the  pond  in  consequence 
of  a  fall  of  snow.  For  several  days  part  of  the  pond  was  covered  with 
thin  boards,  supported  on  large  beams,  so  as  to  save  the  surface-water 
from  exposure  to  the  strong  and  cold  winds.  A  similar  fall  of  tempera- 
ture occurred  at  the  middle  of  February,  when,  in  addition  to  being 
covered,  the  water  in  the  pond  was  artificially  heated  with  waste  steam 
from  the  boiler.  Cold  weather  with  snow  set  in  again  at  the  end  of 
March,  but  probably  owing  to  the  advanced  state  of  the  ovarian 
development  the  spawning  on  this  occasion  was  less  affected. 

The  daily  progress  of  the  hatching  season  will  be  seen  from  Table  I. 
In  regard  to  the  specific  gravity  of  the  sea-water  on  the  beach  a  con- 
siderable variation  will  be  observed.  This  variation,  which  is  due  to 
the  river  Dee  and  in  some  measure  to  the  fresh  ground-water  from  the 
surrounding  hills,  does  not  usually  extend  to  the  deeper  layers,  from 
which  the  supply  for  the  pond  is  taken.  On  14  out  of  110  days  it  was 
below  27,  and  on  one  occasion  below  26.  Thus  the  specific  gravity 
of  the  pond-water  was  usually  higher  than  the  surface-water  on  the 
beach,  of  which  a  very  striking  instance  may  be  seen  from  the  records 
for  the  end  of  the  second  week  of  February.  The  difficulties  previously 
experienced  with  water  of  a  low  salinity,  owing  to-  a  leak  in  the  inflow 
pipe,  have  thus  been  remedied,  and  are  not  likely  to  recur  again  as  long 
as  the  main  supply  pipe  remains  undamaged.  Owing  to  the  increased 
supply  of  eggs,  the  storage  tank  of  water  for  the  hatchery  was  unable  to 
serve  the  hatching  apparatus  for  the  whole  night  at  the  most  busy  part 
of  the  season,  and  an  increased  death-rate  amongst  the  more  advanced 
eggs  was  the  consequence.  During  the  present  year  this  tank  has  been 
heightened  considerably,  and  will  be  able  to  serve  the  present  number 
of  hatching  apparatus  for  about  ten  hours. 

During  the  season  a  total  of  65,377,000  eggs  were  collected  from  the 
pond,  from  which  51,800,000  plaice  fry  were  obtained  and  planted 
in  the  upper  area  of  Loch  Fyne.  The  particulars  in  connection  with 
the  disto'ibution  of  the  fry  will  be  seen  from  Table  II.  As  in  the 
previous  year  the  transport  was  efiected  at  night,  and  ordinary  carboy 
jars  were  used. 
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TABLE  I. — Showing  the  Daily  Progress  of  the  Hatching  Opemtions,  as  well 
as  the  Temperature  and  the  Specific  Gravity  of  Water  in  the  Hatchery, 
the  Pond,  and  on  the  Beach. 


Date. 

Number  of 
Collected. 

Number  of 
founaDead 

Number  of 

Fry 

put  out. 

Total  Stock 
in  Boxes. 

The  Sea 

Water  in  the 

Hatchery 

at  Noon. 

The  Sea 

Water  in  the 

Pond 

at  Noon. 

The  Sea 

Water  on  the 

Beach 

at  Noon. 

Temp. 

Sp.gr. 

Temp. 

Sp.gr. 

Temp. 

Sp.gr. 

Jan.  22 

60,000 

00,000 

Cent. 
6-2 

271 

Cent 
5-7 

27-3 

Cent. 

„    23 

82,000 

142,000 

4-8 

27-3 

4-8 

27-8 

5-8 

27-0 

M    24 

45,000 

187,000 

4-8 

27-5 

3-8 

27-6 

5*6 

27-3 

„    25 

35,000 

222,000 

2-8 

27-3 

3-5 

27-2 

6-5 

26-8 

„    26 

30,000 

252,000 

3-8 

27-3 

3-7 

27-2 

5-2 

26-8 

M    27 

... 

252,000 

3-8 

271 

„    28 

... 

252,000 

27 

27-2 

3-5 

27-4 

5-2 

27-0 

„    29 

252,000 

2-4 

27-0 

3-4 

27-3 

4-8 

26-8 

„    30 

... 

252,000 

1-8 

27-2 

1-6 

27-2 

3-0 

27-0 

„    31 

252,000 

2-0 

271 

2-2 

27-0 

3-2 

26-8 

Feb.   1 

252,000 

2-0 

27-1 

2-0 

27-3 

3-4 

26-8 

»      2 

252,000 

3-6 

27-2 

3-4 

27-2 

4-1 

»      3 

252,000 

21 

27-4 

2-7 

27-4 

4-4 

25-8 

»      4 

180,000 

432,000 

3-7 

27-2 

3-6 

27-3 

4-2 

26-6 

„      5 

128,000 

15,000 

545,000 

2-8 

271 

30 

27-2 

5-0 

27-0 

n        6 

30,000 

575,000 

81 

27-4 

30 

27-3 

4-8 

26-5 

»      7 

75,000 

11,000; 

689,000 

3-3 

27-5 

34 

27-2 

4-6 

26-8 

M        8 

180,000 

819,000 

4-2 

27-3 

4-0 

27-3 

4-2 

27-1 

.,      9 

60,000 

i 

.. 

879,000 

4-3 

27-3 

4-6 

27-7 

4-4 

27-2 

„    10 

... 

3-4  '♦27-7 

4-6 

27-0 

„    11 

15,000 

894.000 

3-3 

27-3 

4-0    •27-7 

5-2 

26-7 

n      12 

85,000 

1 

979,000 

2-2 

27-4 

3-0  ^  27-6 

5-2 

26-8 

„     13 

75,000 

... 

1,064,000 

2-1 

27-3 

3-0    ♦27-7 

40 

26-6 

M      H 

1,054,000 

1-5 

1-4     27-4 

4-0 

26-2 

„    15 

1,054,000 

2-8 

27-0 

3-0  1  27-3 

3-8 

27-2 

„     16 

62,000 

992,000 

4-2 

27-2 

31      27-2 

4-0 

27-0 

»    17 

31   '  27-2 

1 

4-1 

27-0 

M    18 

800,000 

1,292,000 

4-3 

27-0 

4-0  1  27-4 

4-0 

26-8 

„    19 

226,000 

1,517,000 

4-2 

27-1 

40     27-2 

4-2 

26-8 

„    20 

262,000 

1,779,000 

4-1 

•27-1 

4-2 

27-2 

4-2 

26-8 

M     21 

180,000 

1,959,000 

41 

27-0 

4-4 

27-3 

4-2 

26-6 

„    22 

120,000 

... 

2,079,000 

4*2 

27-0 

4-6 

27-5 

6-0 

26-8 

n     23 

860,000 

2,429,000 

4-4 

271 

4*9 

27-5 

4-6 

26-9 

^  The  salinity  on  this  occasion  was  the  highest  ever  recorded  at 
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Date. 

Number  of 

Egg:* 

Collected. 

Number  of 

foundDead 
in  Boxes. 

Number  of 

Fry 

put  out. 

Total  Stock 
inBoxea 

The  Sea 

Water  in  the 

Hatchery 

at  Noon. 

The  Sea 

Water  in  the 

Pond 

at  Noon. 

The  Sea 

Water  on  the 

Beach 

at  Noon. 

) 

Temp. 

Sp.gr. 

romp. 

Sp.gr. 

Temp. 

Sp.gr. 

Feb.  24 

2,429,000 

Cent. 
4-5 

27-0 

Cent. 
5-2 

27-3 

Cent. 

4-8 

• 

27  0 

„    25 

450,000 

2,87^000 

4-2 

27-1 

4-6 

27-4 

4-3 

27*2 

„    26 

355,000 

47,000 

3,187,000 

6-1 

27-0 

6-2 

27-2 

6-1 

27-2 

„    27 

436,000 

3,622,000 

6.1 

26*8 

6-3 

27-2 

5-0 

27-2 

..    28 

400,000 

4,022,000 

4-8 

27-2 

6-1 

27-0 

Mar.  1 

313,000 

4,836,000 

4-7 

4-6 

27-0 

57 

26-9 

„      2 

495,000 

4,830,000 

4-9 

4-8 

27-0 

5-6 

26-8 

„      3 

565,000 

5,395,000 

47 

4-6 

27-0 

5-4 

26-0 

,.      4 

722,000 

6,117,000 

4-8 

5-0 

27-0 

5-2 

26-8 

,,      5 

510,000 

6,627,000 

5-8 

5-6 

27-2 

6-4 

26-8 

„      6 

285,000 

6,912,000 

6-6 

27-4 

5-6 

26-8 

.,      7 

720,000 

32,000 

7,600,000 

60 

27-1 

57 

27-3 

5-6 

26-4 

„      8 

588,000 

8,138,000 

5-7 

26-8 

57 

27-3 

60 

270 

,,      » 

900,000 

9,038,000 

5-8 

27-0 

6-0 

27-2 

6-8 

27-0 

,,    10 

1,100,000 

10,138,000 

7-0 

26-9 

6-4 

27-1 

5-8 

26-8 

„    11 

1,350,000 

11,488,000 

6-9 

27-0 

67 

27-2 

6-4 

27-1 

»    12 

1,125,000 

... 

12,618,000 

6-8 

26-9 

7-0 

27-3 

6-0 

27-0 

..    13 

800,000 

18,418,000 

6-6 

26-8 

7-3 

27-2 

6-8 

27-0 

:  "  " 

1,000,000 

14,413,000 

63 

26-8 

5-8 

27-1 

5-6 

26-4 

„    15 

1,075,000 

16,488,000 

6-4 

26*8 

6-0 

27-0 

5-8 

26-0 

„    16 

1,350,000 

780,000 

16,068,000. 

.  6-1 

26-8 

5-4 

26*9 

6-1 

25-0 

„    17 

810,000 

16,868,000 

6-4 

267 

6-4 

26-8 

6-0 

26-8 

„    18 

1,080,000 

17,948,000 

6-0 

27-1 

61 

26-9 

6-2 

26-6 

,.    19 

990,000 

18,988,000 

67 

26*6 

5-8 

26-9 

6-5 

270 

„    20 

810,000 

19,748,000 

5-6 

267 

67 

26-9 

6-4 

27-0 

,.    21 

1,030,000 

20,778,000 

6-0 

26-5 

5-9 

27-1 

6-4 

27  0 

,,    22 

1,080,000 

525,000 

21,888,000 

6-3 

26-6. 

6-2 

27:0 

6-2 

27-1 

„    23 

... 

*1,750,000 

19,588,000 

6-3 

26-5 

5-8 

27-2 

5-8 

27-2 

„    24 

2,423,000 

22,006,000 

6-6 

27-0 

6-4 

27-2 

5-0 

27-2 

„    26 

1,310,000 

23,316,000 

4-2 

27-0 

4-9 

27-4 

5-0 

27-2 

„    26 

1,287,000 

8,500,000 

21,603,000 

3-0 

27-2 

3-5 

27:4 

5-0 

27-0 

„    27 

960,000 

22,068,000 

1-5 

27-2 

2-8 

27-3 

4-8 

26-2 

*  In  this  number  is  included  460,000  fry  which  were  put  out  from  March  7th  to  16th  in  the  Bay, 
off  the  Hatchery  at  Aberdeen. 
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1 
Date. 

Number  of 

Eggs 
CoUected. 

Number  of 

foundDead 
in  Boxes. 

Number  of 

Fry 
put  out. 

Total  Stock 
in  Boxes. 

The  Sea 

Water  in  the 

Hatchery 

at  Noon. 

The  Sea 

Water  in  the 

Pond 

at  Noon. 

The  Sea 
Water  on  the 
Beach 
at  Noon.      • 

Temp. 

Sp.gr. 

Temp. 

Sp.gr. 

Temp. 

Sp.gr. 

Mar.  28 

• 

960,000 

23,013,000 

Cent. 
30 

27-2 

Cent. 
3-2 

27-3 

Cent 
4-4 

26-8 

„    29 

813,000 

23,826.000 

8-0 

27-1 

2-9 

27-2 

4-4 

26-6 

„    30 

740,000 

676,000 

23,991,000 

2-7 

26*9 

2-7 

27-3 

4-6 

27-4 

„    31 

970,000 

... 

24,961,000 

3-5 

26-8 

3-9 

271 

4-5 

27-2 

Apl.   1 

850,000 

... 

25,811,000 

4-6 

270 

3-5 

27-0 

5-6 

27-6 

n       2 

1,425,000 

690,000:    2,750,000 

23,896,000 

4-8 

26-9 

4-6 

27-0 

5-4 

27-0   ' 

1 

n        3 

1,460,000 

... 

25,846,000 

61 

26-7 

5-8 

27-0 

6-0 

27-2 

»      4 

1,437,000 

... 

26,783,000 

5-7 

26-7 

5-7 

27-2 

6-2 

27-0  ' 

„      5 

1,470,000 

1,060,000  , 

27,203,000 

6-2 

27  0 

6-2 

27-2 

6-4 

27-2 

»      6 

1,460,000 

28,663,000 

5-8     270 

60 

27-2 

6-4 

26-8 

»      7 

1,850,000 

... 

30,003,000 

6-2 

27-0 

61 

27  0 

6-4 

26-9 

»      8 

2,160,000 

1,338,000 

30.825,000 

5-7 

27-0 

6-2 

270 

6-4 

267 

„      9 

2,160,000 

32,976,000 

7-5 

270 

„    10 

2,126,000 

4,700,000 

30,400,000 

6-9 

26-8 

6-2 

27-0 

6-3 

26-6 

„    11 

1,625,000 

1,276,000 

' 

30,750.000 

6-7 

26-8 

... 

... 

... 

n      12 

1,620,000 

... 

32,870,000 

6-8 

26-3 

6-2 

27-0 

6-3 

27-0  , 

„    18 

1,360,000 

4,750,000 

28.970,000 

! 

„    14 

1,080,000 

... 

30.050,000 

... 

i 
1 

„    15 

1,390,000 

... 

31,440,000 

6-5  1  27-2 

6-3 

27-0 

6-4 

271   . 

„    16 

1,215,000 

850,000 

... 

31,806,000 

7-0 

26-8 

6-5 

27-0 

7-8 

26-4 

„    17 

1,160,000 

... 

... 

32.965,000 

7-1 

26-7 

6-8 

270 

8-1 

26-8   ' 

„     18 

800,000 

1,6A000 

32,140,000 

7-3 

26-8 

... 

... 

n     19 

1,040,000 

... 

38,180,000 

7-5 

27-0 

... 

„    20 

1,000,000 

1,810,000 

32,370,000 

7-9 

27-0 

... 

... 

n     21 

1,075,000 

... 

... 

33,445,000 

8-2 

26-8 

... 

... 

... 

„    22 

1,038,000 

2,460,000 

10,150,000 

21,873,000 

8-8 

26-5 

81 

26-8 

»    28 

... 

... 

21,873,000 

9-6 

26-5 

8-4 

27-0 

8-0 

26-8 

„     24 

1,360,000 

600,000 

22,723,000 

9'8 

26-8 

87 

26-4 

8-2 

26*4 

M    26 

560,000 

... 

23,278,000 

97 

25-0 

9-6 

26-0 

8-6 

26-4 

n      26 

... 

23,273,000 

9-8 

26-0 

8-8 

25-4 

„    27 

... 

... 

8,000,000 

15,273,000 

9-6 

25-31 

9-8 

26-8 

... 

... 

n      28 

20,000 

15,253,000 

9-8 

25-0 

97 

26-0 

87 

26-0 
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:       i 

Number  of 
Date.          E^s 
.                  Collected. 

Number  of 

foundDead 
in  Boxes. 

Number  of 

Fry 
put  out. 

Total  Stock 
in  Boxes. 

The  Sea 

Water  in  the 

Hatchery 

at  Noon. 

The  Sea 

Water  in  the 

Pond 

at  Noon. 

The  Sea 

Water  on  the 

Beach 

at  Noon. 

! 

Temp. 

Sp.gnr. 

Temp. 

Sp.grr. 

Temp. 

Sp.gr. 

1                       ; 

Apl.  29 '       750,000 

... 

16,003,000 

Cent. 
9-6 

25-7 

Cent. 
9-6 

25-7 

Cent. 
8-0 

26-0  ^ 

„    30 

... 

16,003,000 

... 

9-8 

26-0 

8-1 

26-8 

May    1         200,000 

7,300,000 

8,903,000 

... 

8-6  1  26-6 

8-0 

26-8  ' 

1 

.      2             9,000 

12,000 

8,900,00p 

1 

8-6  1  26-8 

8-1 

26-4 

.      3 

8,900,006 

8-6     27-0 

8-2 

27-2 

1    , 

,      4 

6,400,000 

8,600,000 

9-6 

26-8 

8-4  1  27-2 

8-4 

27-0 

!  , 

,      6 

3,500,000 

10-2 

27-0 

8-7  1  27-2 

8-4 

27-2 

,      6 

3,500,000 

9-4 

27-2 

8-4 

27-2 

,      7 

3,500,000 

10-0 

271 

8-7 

27-0 

,      8 

3,500,000 

10-0 

27-1 

8-4 

27-0 

,      » 

... 

3,500,000 

10-1 

270 

8-4 

27-0 

1     * 

,    10 

1 

. 

3,600,000 

10-2 

27-0 

8-6 

26-6 

1 

,   n 

3,500,000 

10-0 

27-0 

8-7 

26-6 

,  Totals, 

66,377,000 

13,677,000 

51,800,000 

._  , 
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TABLE  II. — Showing  particulars  in  connection  with  the  Distribution  of  Fry 

in  Loch  Fyne. 


Date. 

Locality. 

Sp.  gravity  and 

Tenap.  of  the 

Water  at 

State 
of  the 
Tide. 

Wind,  Rain, 
&c. 

Number 
of  Pry 
Planted. 

Surface. 

3  Path. 

Mar.  23rd 

In  the  middle  oflF  the  Loch :  off  Inveraray. 

10267 
7<f 

... 

North  breeze. 

*1,750,000 

„  26th  t 

1 

1026-9 
7-9- 

... 

Strong  breeze 
from  N.W. 

3,600,000 

April  2nd 

Off  Strono  Point.                              * 

1027-0 
~6^ 

S.E.  gale. 

2,760,000 

„  10th 
„  13th 

Off  St.  Catherine's. 
Strone  Point  (North  Side). 

1011-6 

1022-0 

Calm,  rain. 

S.W.       light 
breeze. 

4,700,000 
4,760,000 

5-r 

1028-8 

6-8^ 

6-2^ 

„  22nd 

Inveraray  to  Strone  Point. 

1017-9 

1024-8 

S.W.       light 
breeze. 

10,160,000 

11  •4"' 

9r 

»27th 

Loch  Shira  and  east  of  Strone  Point 

1026-6 

Calm,  rain. 

8,000,000 

7-4« 

May  Ist 

Off  St.  Catherine's. 

1026-8 

L.-W. 

E.  light  breeze. 

7,800,000 

8-6* 

„    4th 

Two  miles  below  Inveraray. 

1025-3 

Calm. 

6,400,000 

8-8"' 

„  11th 

Off  Inveraray. 

1026-4 

W.lightbreeze. 

8,600,000 

8-0* 

*  See  footnote  to  Table  I.,  March  23rd. 
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VIII.— NOTES  ON  GATHERINGS  OF  CRUSTACEA  COLLECTED 
BY  THE  FISHERY  STEAMER  ''  GARLAND/'  AND  THE 
STEAM  TRAWLERS  "STAR  OF  PEACE"  AND  "STAR 
OF  HOPE,"  OF  ABERDEEN,  DURING  THE  YEAR  1901. 

By  Thomas  Soott,  F.L.S.,  Mem.  Soc.  Zool.  de  France. 

(Plates  XXII.— XXV.) 

In  continuation  of  my  notes  on  the  new  and  rare  Crustaceans  which 
have  been  obtained  in  tow-net  gatherings,  and  in  gatherings  of  dredged 
and  other  materials  collected  at  different  times  and  in  various  places 
during  the  past  year,  I  have  to  acknowledge  my  indebtedness  to  the 
Naturalist  on  board  the  Fishery  steamer  "Garland,"  and  to  Mr. 
Dannevig  and  others  who  have  carried  on  from  time  to  time  a 
considerable  amount  of  interesting  fishery  research  work  during 
1901.  The  collections  of  Crustacea  forwaided  to  the  Laboratory  at 
Bay  of  Nigg,  in  connection  with  these  investgations,  have  in  a  number 
of  instances  proved  to  be  extremely  interesting.  Several  apparently 
undescribed  forms  have  been  obtained,  while  others,  though  they 
may  have  been  recorded  elsewhere,  have  not  previously  been 
obtained  in  Scottish  waters.  Moreover,  the  distribution  of  a  number  of 
rare  species  described  in  former  papers  has  by  these  researches  been  still 
further  extended. 

A  number  of  rare  Crustaceans — Copepods  and  others — have  occurred 
in  gatherings  collected  by  the  "  Garland  "  in  the  Firth  of  Forth  on  the 
East  of  Scotland,  and  in  Loch  Etive  on  the  West  Coast.  Other  rare 
forms  have  been  obtained  in  gatheriugs  collected  by  the  steam  trawler 
"  Star  of  I*eace "  while  working  to  the  east  and  north  of  the  Shetland 
Islands ;  and  one  or  two  species,  rarely  met  with,  were  also  captured  in 
deep  water  (58  to  65  fathoms)  about  nine  to  ten  miles  to  the  eastward 
of  Aberdeen  by  the  steam  trawler  "  Star  of  Hope." 

There  is  one  point  in  connection  with  these  investigations  which  seems 
to  be  of  peculiar  interest,  and  which  it  may  not  be  out  of  place  to  refer 
to  here ;  it  is  this,  that  localities  which  have  already  been  su*bjected  to 
prolonged  and  careful  examination  should  still  continue  to  yield  not  only 
rare  but  even  new  forms  of  life.  I  do  not  refer  to  those  )ninute  micro- 
scopical species  which  are  difficult  to  distinguish,  and  which  may  easily 
be  overlooked  even  by  those  who  have  acquired  a  fairly  extensive  and 
special  knowledge,  but  species  which  from  their  size  and  shape  or  colour 
are  sufficiently  conspicuous  to  attract  the  attention  of  even  the  casual 
observer.  Whether  these  forms,  which  are  turning  up  in  places  where 
they  have  not  been  seen  before,  are  recent  or  new  arrivals,  or  whether 
they  have  escaped  notice  hitherto  owing  to  their  distribution  being 
limited  to  some  particular  area  more  or  less  out  of  the  reach  of  the  dredge 
or  the  tow-net,  and  that,  having  for  some  reason  left  their  old  haunts,  and 
made  their  way  to  a  place  more  accessible,  have  ultimately  been  captured, 
is  a  question  that  may  not  be  easily  answered.  The  following  two 
examples  will  indicate  more  clearly  the  aspect  of  the  question  concerning 
the  distribution  of  species  to  which  I  refer : — 

For  many  years  previous  to  1886-87,  when  arrangements  were  made  by 
the  Fishery  Board  for  the  scientific  investigation  of  the  Firth  of  Forth, 
special  efforts  had  from  time  to  time  been  put  forth  by  not  a  few  eminent 
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naturalists  to  study  the  invertebrate  fauna  of  the  Forth  estuary,  and  a 
considerable  number  of  species  of  Crustacea,  including  several  Schizopods, 
were  made  known  to  science,  yet  none  of  these  investigators  appears  to 
have  noticed  Erythrops  goesity  G.O.S.  (=  J^.  erythrophtTudmus,  Goes). 
Now  this  Schizopod,  though  probably  one  of  the  largest  of  the 
species  belonging  to  the  genus  Erythrops,  is  under  half  an  inch 
in  length,  and  might  on  account  of  its  small  size  be  overlooked 
by  an  ordinary  observer,  but,  like  its  confreres,  it  possesses  eyes 
of  such  a  brilliant  red  colour  as  to  make  the  little  creature  quite  conspicu- 
ous even  in  a  crowded  tow-net  gathering,  especially  if  the  gathering  be 
examined  soon  after  it  is  collected ;  it  is  therefore  scarcely  likely  that  this 
Erythrops  would  have  escaped  being  noticed  by  naturalists  so  experienced 
as  Goodsir,  Henderson,  Leslie,  and  others,  had  it  been  present  in  any  of 
their  collections.  Other  and  less  conspicuous  Schizopoids  were  recorded 
by  these  early  investigators :  then  why  not  this  one?  When,  on  the  other 
hand,  we  turn  to  the  work  of  the  Fishery  steamer  "Garland,"  as  described 
in  the  various  Annual  Reports  of  the  Board,  we  find  that  mention  is  made 
of  Erythrops  as  early  as  October  3rd,  1888,  when  it  was  obtained  in  a 
bottom  tow-net  gathering  collected  at  Station  Y.,^  while  in  a  paper  on 
the  fauna  of  the  Firth  of  Forth  published  in  1889  Erythrops  goesii  is 
described  as  ^*  frequent  all  over  the  Forth  from  Inchkeith  to  May 
Island, "t  and  as  being  new  to  Britain  ;  but  since  that  time  it  has  been 
found  to  be  of  moderately  common  occurrence,  especially  in  the  part  of 
the  Firth  described  above.  The  question  which  naturally  suggests  itself 
here  is — Was  the  recognition  of  Erythrops  in  the  Firth  of  Forth  in  1888, 
and  every  year  since,  the  result  of  a  recent  migration  of  the  species,  or 
had  it  simply  been  overlooked  by  former  observers  ? 

The  second  example  is  even  more  interesting  than  the  one  just  referred 
to — viz.,  the  occurrence  of  Ccdocaris  macandrecB  in  the  Firth  of  Forth. 
Calocaris  was  for  a  long  time  considered  to  be  a  rare  species  and  to  have 
a  very  limited  distribution ;  subsequent  investigations  have  shown,  how- 
ever, that  its  distribution  is  not  so  restricted  as  it  was  formerly  believed 
to  be ;  but  till  as  recently  as  the  past  summer  it  had  never  been  known 
to  occur  in  the  Firth  of  Forth,  notwithstanding  the  fact  that  the  Crus- 
tacean fauna  of  that  estuary  has  been  very  carefully  examined  by  the 
various  methods  of  tow-netting,  dredging,  and  trawling,  as  well  as  by  the 
examination  of  the  organisms  contained  in  the  stomachs  of  fishes  captured 
within  its  limits.  About  the  end  of  May  of  the  present  year  (1901),  when 
the  Fishery  steamer  *'  Grarland  "  was  engaged  in  carrying  on  some  special 
work,  a  number  of  specimens  of  the  Crustacean  referred  to  were  obtained, 
along  with  several  other  organisms,  at  Station  III. — to  the  east  of  Inchkeith 
— ^in  a  small-mesh  net  which  was  being  employed  for  the  capture  of  small 
fishes ;  and  it  was  also  about  the  same  time  obtained  in  the  stomach  of  a 
Long  Rough  Dab,  Drepanopsetta  platessoides^  from  about  the  same  place. 
Other  specimens  of  Calocaris  were  obtained  by  Mr.  Pearcey,  the  Naturalist 
on  bos^  the  "  Garland,''  in  the  stomachs  of  large  Witch  Soles, 
Pleuroneeies  cynoglossus,  captured  on  the  28th  of  June  and  15th  July  at 
Station  V. — to  the  west  of  May  Island — in  25  to  27  fathoms.  These 
various  captures  of  Calocaris  within  such  a  short  time  would  almost 
warrant  the  belief  that  this  Crustacean  was  not  uncommon  in  the  Firth  of 
Forth  ;  and  should  that  be  found  to  be  really  the  case,  the  fact  that  no 
trace  of  the  species  had  been  noticed  by  any  previous  observer  is  of  con- 
siderable interest.  Of  course,  if  the  species  be  of  true  fossorial  habits — 
and  auy  evidence  we  have  concerning  it  seems  to  support  such  a  con- 

^  Se/enth  Annual  Report  of  the  Fishery  Board  for  Scotland  (1889),  Part  III.,  p.  57. 
fOp.  cit.,  p.  322. 
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elusion — ^it  might  easily  escape  capture  by  the  dredge  or  the  trawl  by 
burrowing  deep  into  the  soft  mad  which  forms  the  floor  of  the  more  cen- 
tral portion  of  the  estuary  of  the  Forth;  but  its  occurrence  in  the 
stomachs  of  the  Long  Rough  Dab  and  the  Witch  Sole  indicates  that  it 
does  not  always  remain  in  hiding,  but  occasionally  comes  to  the  surface 
of  the  mud  in  which  it  burrows,  and  though  it  may  haye  escaped  being 
captured  by  the  dredge  or  the  trawl,  it  apparently  does  not  always  escape 
the  fishes  that  happens  to  be  on  the  look-out  for  food,  yet  we  can  find  no 
reference  to  its  ever  haying  been  observed  eyen  in  the  stomachs  of  fishes 
taken  within  the  estuary.  Ckdocaris  is  considered  to  be  somewhat  slug- 
gish in  its  habits,  because  specimens  are  occasionally  found  oyergrown 
with  a  small  zoophyte ;  .but  such  habits  should  make  its  capture  by  trawl 
or  dredge  of  more  easy  accomplishment.  Moreoyer,  it  is  not  such  a  small 
species  as  to  be  easily  passed  over,  and  it  is  sufficiently  distinct  that  any 
one  with  a  fair  knowledge  of  the  Crustacea  would  be  likely  to  recognise 
it  as  different  from  the  more  common  forms,  yet  the  fact  remains  that  not 
one  of  the  many  students  who  haye  inyestigated  the  Crustacean  fauna  of 
the  Firth  of  Forth  appears  to  haye  obtained  any  eyidence  to  lead  them  to 
regard  it  as  even  of  doubtful  occurrence  within  the  limits  of  the  estuary. 

Whether  Calocaria  be  a  recent  introduction  or  not,  there  is  apparently 
no  doubt  as  to  its  having  now  a  right  to  be  reckoned  amongst  the 
Crustacean  fauna  of  the  Forth. 

The  number  of  Crustacea  recorded  in  the  present  paper  is  scarcely  so 
large  as  in  that  published  last  year,  but  there  are  included  several  species 
apparently  undescribed,  and  others  which  are  new  or  rare  in  the  Scottish 
seas.     The  following  are  the  more  interesting  of  the  species  recorded : — 

Xanthocalanua  (?)  horealU^  G.  O.  Sars. 
(1)  Phoenna  zetlandica  T.  Scott  (sp.  n.) 
Seoledthrix  (1)  brevicomis,  G.  O.  Sars. 
Platypsyllua  minor ^  T.  Scott  (gen.  et  sp.  n.). 
Nereicola  concinna^  T.  Scott  (sp.  n.). 
Stenhelia  eonfusa,  T.  Scott  (sp.  n.). 
Ameira  tenuicomis,  T.  Scott  (sp.  n.). 
Anieira  propinqua,  T.  Scott  (sp.  n.). 
Pseudomesochra  longifurcata,  T.  Scott  (gen.  et  sp.  n.). 
Leptopontia  curvicauda,  T.  Scott  (gen.  et  sp.  n.). 
Normanella  aitenuata,  A.  Scott 
FulUmia  hirsuta,  T.  Scott  (gen.  et  sp.  n.). 
Monstrtlla  hmgiremis^  Giesbrecht. 
ThaumaXeue  thompsoniy  Giesbrecht. 
Pseudopsyllus  dongatus,  T.  Scott  (gen.  et  sp.  n.). 
Acontiophorua  omcUus  (Brady  and  Robertson). 
Cancerilla  tuhulata^  Dalyell. 
Salenskya  iuberoea,  Giard  and  Bonnier. 

!  It  will  be  observed  from  the  above  list  that  five  new  genera  and  ten 
new  species  are  described  in  the  present  paper.  There  were  a  few  other 
interesting  organisms  observed,  such  as  Area  pectunctdoides  and  Cadulus 
mhfimformis  (two  species  of  Mollusca),  but  valves  only  of  the  first,  and 
a  recently  dead  specimen  of  the  other,  were  obtained. 

The  following  is  a  detailed  description  of  the  more  interesting  of  the 
species  of  Crustacea  observed  in  the  numerous  gatherings  examined  dur- 
ing the  year : — 
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CRUSTACEA. 
Sub-Class  ENTOMOSTRACA. 
Order  I.— COPEPODA. 
Calanidjb. 

Cdlanus  hyperboreus^  Kroyer. 

1838.     Calantis  hyperboreus,  Kr.,  Danske  Selsk.   Afh.,  vol.  7 
p.  310,  t.  4. 

A  few  specimens  were  obtained  in  a  gathering  collected  about  22  miles 
to  the  north  of  Shetland  on  May  17th,  1901.  One  or  two  specimens 
were  also  found  in  another  gathering  collected  to  the  east  of  the 
Shetland  Islands  on  the  22nd  of  the  same  month,  and  as  both  these 
localities  are  within  the  British  area,  this  northern  Calanus  is  entitled 
to  be  regarded  as  a  member  of  the  copepod  fauna  of  the  British  Islands. 
This  appears  to  be  the  only  CcUanua  in  the  North  Atlantic  or  Arctic  seas 
in  which  the  last  segment  of  the  thorax  has  the  postero-lateral  margins 
distinctly  angular.  The  size  of  specimens  appears  to  vary  a  good  deal, 
but  one  or  two  of  the  largest  of  those  now  recorded  measured  one-fifth 
of  an  inch  (5  mm.)  in  length. 

Rhincdlanus  {t)  gigaa,  Brady. 

I  have  again  to  record  this  copepod  from  the  Moray  Firth.  It  does 
not  appear  to  differ  much  except  in  size  from  the  form  described  by 
Dr.  Brady  under  the  name  given  abovel 

Pseudocalanvs  elongcUnSf  Boeck. 

I  include  this  common  species  in  these  notes  in  order  to  mention  the 
occurrence  of  a  form  somewhat  smaller  than  the  ordinary  one.  These  two 
forms  have  been  observed  in  the  Firth  of  Forth  and  in  the  Moray 
Firth  as  well  as  off  the  Aberdeenshire  coast.  They  were  first  noticed  a 
good  many  years  ago,  and  they  are  still  occasionally  noticed.  Though 
the  two  forms  have  been  carefully  examined  no  important  difference  has 
been  observed  between  them. 

Stephtis  minor '^.  Scott. 

1892.  Stephus  minor,  T.  Scott,  lOth  Ann.  Rept.  Fishery  Board 
for  Scot.,  pt.  iii.,  p.  245,  pi.  vii.,  figs.  1,  2,  10-13. 

This  species  occurred  in  a  bottom  gathering  from  Smith  Bank,  Moray 
Firth,  collected  on  February  15th,  1901,  at  a  depth  of  about  24  fathoma 
Stephus  minor,  though  apparently  widely  distributed,  seems  to  be  a  rare 
species,  as  seldom  more  than  one  or  two  specimens  are  obtained  in  any 
single  gathering. 

Stephus  scottif  O.  O.  Sara. 

1896.  Stephus  gyrans,  T.  Scott  (not  Giesbrecht),  15th  Ann. 
Rept.  of  the  Fishery  Board  for  Scot.,  pt.  iii.,  p.  146,  pi.  ii., 
fig.  9,  pi.  iii.,  figs.  17,  18. 

Recently,  when  re-examining  some  copepoda  collected  in  the  Firth  of 
Forth  in  1892,  I  obtained    a  single  female  specimen  of  this  species. 
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This  is  the  first  time  the  species  has  heeen  observed  on  the  east  coast, 
but  on  the  west  coast  it  has  been  taken  in  Loch  Fyne  and  in  the  Sound 
of  Mull ;  it  appears  to  be  a  very  scarce  species.  Prof.  G.  0.  Sars  informs 
me  in  lit,  that  this  species  has  long  ago  been  found  by  him  off  the 
X^orwegian  coast,  and  that,  though  the  female  resembles  somewhat  the 
female  of  Stephus  gyranSy  Giesbrecht,  the  male  (which  I  have  not  seen) 
•  differs  very  considerably  from  the  male  of  the  form  described  by  that 
author.  He  also  informs  me  that  the  name  he  proposes  for  this  species  is 
Stephus  scotti,  a  full  description  of  which  will  he  found  in  vol  iv  of  his 
work  on  the  Crustacea  of  Norway,  now  in  course  of  publication. 

Peeudoeydopia  caudata^  T.  Scott 

1894.  Peeudoeydopia  caudcUa,  T.  Scott,  12th  Ann.  Rept. 
Fishery  Board  for  Scot,  pt.  iii.,  p.  236,  pi.  v.,  figs.  1-8. 
This  is  a  smaller  and  rarer  species  than  Peeudoeydopia  craseicomie ; 
it  has  been  taken  in  the  Firth  of  Clyde  as  well  as  in  the  Firth  of  Forth, 
and  I  now  record  its  occurrence  in  the  deep  water  (60  fathoms)  about  10 
miles  off  Aberdeen,  where  it  was  collected  on  July  30th,  1901.  In  this 
species  the  caudal  f  urea  are  distinctly  more  elongate  than  in  the  other 
described  species. 

jEtidiue  armatuSf  Brady. 

The  female  specimen  of  a  copepod  which  I  regard  as  identical  with 
the  species  described  by  Dr.  Brady  under  the  above  name  in  his  Report 
on  the  Challenger  Copepoda,  occurred  in  a  mid-water  tow-net  gathering 
collected  off  the  east  side  of  the  Shetland  Islands  on  May  22nd,  1901. 
Professor  Sars,  in  his  new  work  on  the  Copepoda  of  Norway,  remarks  that 
the  Paeudocalamie  armatus  of  Boeck  is  probably  identical  with  the 
jEtidiue  armatus  described  by  Professor  Q.  S.  Brady,  and  if  so,  the 
name  of  the  species  would  stand  as  jEtidvs  ammtus  (Boeck). 

Bradyidius  armatus  (VanhOffen). 

1878.     Pseudocalanus  armatus^  Brady  (not  Boeck),  Brit.  Copep., 

vol.  i.,  p.  46,  pi.  iv.,  figs.  1-11. 
1899.     Bradyidius  armatus  (Vanhoffen).       Vide  Das  Tierreich, 
p.  32. 
(?)  1884.     Undinopsis  Bradyi,  G.  0.  Sars,  in  Sp.  Schneider's  Rept. 
of  Invertebrata  from  the  Kvsenangen  Y^oidi, 
A  set  of  drawings  showing  the  structural  differences  between  the  male 
and  female  of  this  species,  with  descriptive  notes,  was  published  in  the 
14th  Annual  Report  of  the  Fishery  Board  for  Scotland.     It  is  a  species 
that  is  of  frequent  occurrence  in  the  Clyde,  where  it  was  first  obtained 
by  Dr.  Brady  many  years  ago,  and  it  is  also  found  on  other  parts  of  the 
Scottish  coasts — its  distribution  extending  to  the  north  of  the  Shetland 
Islands,  where  it  was  collected  on  the  17th  of  May  of  the  present  year 
(1901).       Undinopsis  Bradyi,  G.  O.  Sars,  may  be  identical  with  this 
species,  but  it  differs  somewhat  in  the  structure  of  the  fif kh  thoracic  feet 
of  the  male. 

Seolecithrix  hibemica^  A.  Scott. 

1896.    Seolecithrix  hihemica,  A.  Scott,   Ann.   and  Mag.   Nat. 

Hist.,  (6),  vol.   18,  p.  362,  pi.  xvii.,   figs.  1-9 ;  pi.  xviii., 

figs.  1-9. 

This  species  was  obtained  in  Loch  £tive  in  about  60  fiathoms  on 

September  17th,  1901 ;  Loch  Etive  is  a  new  station  for  this  Seolecithrix, 
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(?)  Scolecithrix  brevicomis,  Q.  0.  Sara.     PI.  XXV.,  figs.  1  and  2. 

1900.    Scolecithrix  brevicomia,  G.  O.  Sara,  The  Norw.  N.  Polar 
Exped.  (1893-96),  p.  49,  pi.  x. 

Description  of  the  Male. — Length  1*5  mm.  (about  -^  of  an  inch). 
Body  viewed  from  above,  elongate-oval ;  equal  torather  more  than  two-thirds 
of  the  entire  length,  widest  behind  the  middle.  Hie  anterior  somite  is 
equal  to  nearly  twice  the  entire  length  of  the  next  three:  abdomen, 
slender,  scarcely  half  as  long  as  the  thorax.  Antennules  moderately 
short,  scarcely  reaching  to  the  first  abdominal  segment,  the  first  seven 
joints  very  short,  the  eighth  to  the  (?)  twelfth  coalescent,  the  remaining 
joints  somewhat  similar  to  those  of  the  female. 

The  fifth  thoracic  feet  were  slightly  damaged,  and  the  following 
description  of  them  is  to  some  extent  imperfect.  The  left  1^  is  composed 
of  four  joints,  the  first  is  swollen  but  scarcely  as  long  as  the  next,  the  third 
and  fourth,  which  are  sub-equal,  are  also  rather  shorter  as  well  as  bein^ 
more  slender  than  the  second.  The  right  leg  consists  of  three  (?  or  four) 
joints,  the  first  and  second  are  moderately  elongate,  the  third  is  some- 
what shorter  and  narrower,  alongside  of  third  joint  and  articulated  with 
it  to  the  end  of  the  second  is  a  slender  branch-like  appendage  equal  in 
length  to  the  third  joint  (fig.  2). 

Habitat, — Collected  about  sixty  miles  to  the  east  of  the  Shetland 
Islands  on  May  22nd,  1901.  In  the  same  gathering  were  obtained 
Metridia  longa,  XantJiocalantis  (?)  boredHs,  and  one  or  two  other  rare  cope- 
pods.  The  copepod  which  I  have  provisionally  ascribed  to  ScdUcith^ix 
brevicomia  agrees  with  the  female  described  by  Professor  6.  0.  Sars  in  its 
general  form,  in  the  proportional  lengtlis  of  the  thoracic  segments,  and  in 
the  comparatively  short  antennules.  Sars  did  not  obtain  the  male  of  his 
species,  and  there  is  therefore  some  uncertainty  as  to  whether  our 
specimen  belongs  to  that  species  or  not.  This  gathering  was  from 
moderately  deep  water. 

XanthocalanuB  (?)  borealis,  G.  0.  Sars.    PI.  XXII.,  figs.  8  and  9. 

1900.  •  JCantTiocalanus  borealis,  G.  O.  Sars,  Crust,  of  Norw.  N. 
Polar  Exped.,  p.  49,  pi.  xi. 

A  female  specimen  of  a  Xanthocalanus  was  obtained  in  a  tow-net 
gathering  collected  to  the  eastward  of  the  Shetland  Islands  on 
May  22nd,  1901.  It  was  thought  at  first  that  this  specimen  might 
belong  to  the  Xanthocalarma  miTior,  Giesbrecht,  but  on  a  careful  comparison 
of  it  with  the  description  and  figures  of  that  species  and  with  the 
description  and  figures  of  G.  0.  Sars'  Xanthocdtanus  borealis  it  was  found 
to  agree  much  better  with  the  latter  than  with  the  former  species. 
Prof.  G.  O.  Sars,  in  the  portion  of  his  new  work  on  the  Crustacea  of 
Norway,  just  published,*  gives  a  figure  of  the  fifth  pair  of  thoracic  feet 
of  a  slightly  immature  female,  which  agrees  fairly  well  with  the  drawing 
of  the  fifth  pair  of  the  Shetland  specimen  (fig.  9). 

This  specimen  (fig.  8)  measures  2*89  mm.  (rather  less  than  an  eighth 
of  an  inch)  in  length.  The  cephalothorax  is  moderately  robust, 
and  when  viewed  from  above  the  width  is  seen  to  be  equal  to 
more  than  a  third  of  its  entire  length,  the  sides  are  evenly  rounded,  and 
the  posterior  thoracic  segment  is  produced  on  each  side  into  acute  angular 
processes  which  reach  beyond  the  middle  of  the  first  abdominal  segment. 
A  minute  seta  springs  from  each  side  of  the  second-last  thoracic  somite. 

•Crustacea  of  Norway,  by  G.  0.  Sars,  vol.  iv.  (Copepoda),  p  arts  iil  and  iv.  (1902),  p.  46, 

pi.  zzxi.,  zxxii. 
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The  abdomen  is  narrow  and  uhort,  being  scarcely  more  than  a  fifth  of 
the  entire  length  of  thorax  and  abdomen. 

The  caudal  furca  are  very  short  No  f ureal  setss  are  shown  in  the 
figure,  as  they  had  all  been  broken  off. 

The  fifth  pair  of  thoracic  feet  are  of  moderate  size,  the  first  joint  is 
equal  to  rather  more  than  half  the  length  of  the  secon<l  one,  and  is 
slightly  gibbous  on  the  interior  aspect,  the  inner  margin  is  also  densely 
fringed  with  minute  hairs«(  the  seoond  joint  is  slightly  distorted,  being 
bent  inward  somewhat  abruptly  near  the  middle ;  this  joint  is  armed  with 
three  moderately  stout  setiierous  terminal  spines,  and  is  also  furnished 
with  a  few  minute  setes  on  the  lateral  aspect  and  near  where  the  joint 
is  bent  as  shown  in  the  drawing  (fig.  9). 

The  occurrence  of  Xanthocalanue  horedlia  in  the  neighbourhood  of  the 
Shetland  Islands  adds  another  species  to  the  copepod  &una  of  Scotland. 
The  distribution  of  this  species  appears  to  be  somewhat  restricted,  as, 
with  the  exception  of  a  single  young  female  obtained  in  a  gathering 
collected  north  of  the  New  Siberian  Islands,  Prof.  Sars  has  only  found  it 
in  Stavanger  Fjord,  and  in  a  few  other  places  off  the  west  coast  of 
Norway,  but  its  occurrence  in  this  Shetland  gathering  seems  to  indicate 
that  it  may  after  all  have  an  extensive  distribution. 

Phienna  zetlandica,  sp.  n.     PI.  XXII.,  figs.  5-7. 

A  male  specimen  of  a  (?)  Fhmnna,  which  I  have  provisionally 
named  P.  zetlandica,  was  obtained  in  the  same  gathering  with  the 
Xanthocalanus  just  described,  agrees  in  some  respects  very  closely 
with  Phcenna  spinifera^  Claus,  and  may  probably  be  only  a  form 
of  that  species.  The  specimen  (fig.  5)  measures  nearly  two  and  a 
half  millimetres  (^  of  an  inch)  in  length.  The  thorax  is  moderately 
robust,  and  when  seen  from  above  is  broaidest  behind  the  middle.  The 
cephalo-thoracic  segment,  which  is  about  equal  to  half  the  entire  length  of 
the  animal,  tapers  gradually  to  the  broadly  rounded  forehead,  the  next- 
three  thoracic  segments  are  short.  The  abdomen  is  narrow,  and  its 
length  is  equal  to  little  more  than  a  third  of  that  of  the  cephalo-thorax ; 
it  consists  of  five  segments,  the  genital  segment  is  slightly  longer  than 
any  of  the  others,  the  last  is  very  short ;  the  caudal  furca  are  very  short 
(the  furcal  hairs  are  not  shown,  as  they  had  accidentally  been  broken  off). 

The  antennules,  which  appear  to  be  the  same  on  both  sides,  do  not 
reach  to  the  end  of  the  abdomen,  the  first  six  joints  are  short,  the  seventh, 
eighth,  and  ninth  are  partly  coalescent,  the  tenth  to  the  fifteenth  joints, 
which  are  of  moderate  length,  are  sub-equal,  the  seventeenth  joint  is  also 
nearly  equal  to  these  in  length,  but  the  remaining  joints  are  rather  shorter; 
the  antennules  are  only  sparingly  setiferous,  as  shown  by  the  drawing 
(fig.  5). 

The  fifth  pair  of  feet,  in  which  both  branches  are  developed,  are  very 
similar  to  those  of  Phcenna  spinifera^  Claus.  The  right  branch  is  elon- 
gated and  slender  and  composed  of  four  joints,  the  first  three  are  of  nearly 
equal  length,  but  the  last  is  about  one  and  a  half  times  the  length  of  the 
preceding  joint  and  considerably  attenuated  so  as  to  resemble  a  spine 
rather  than  a  joint  (fig.  6).  The  left  branch  is  rather  longer  than  the 
right  one  and  apparently  five-jointed ;  the  terminal  portion  of  this  branch 
consists  of  two  appendages,  the  inner  one  being  ^ort  and  moderately 
broad,  rounded  at  the  end  and  fringed  with  setae,  the  other  is  narrow  and 
longer  than  the  inner  one  and  forms  with  it  a  kind  of  finger  and  thumb- 
like arrangement,  as  shown  in  figure  7. 

The  fifth  thoracic  feet  of  th£  Shetland  specimen  are  seen  to  differ 
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somewhat  from  the  fifth  pair  of  the  male  of  Fhcenna  spini/era,  Glaus, 
especially  in  the  terminal  part  oi  the  left  branch,  when  compared  with 
the  figure  of  the  male  fifth  pair  in  Dr.  Giesbrecht's  work  * ;  and  I  have 
therefore  provisionally  retained  it  under  a  separate  specific  name. 

CsNTROPAGIDiE. 

Metridia  Umga  (Lubbock).    PI.  XXU.,  figs.  1*4. 

One  or  two  specimens  of  Lubbock's  MetMia  (CcUanus)  longa  were 
found  in  a  gathering  collected  about  22  miles  to  the  north  and  in  another 
collected  about  60  miles  to  the  east  of  the  Shetland  Islands ;  the  first  was 
collected  on  May  17th,  and  the  other  on  May  22nd,  1901.  One  of  the 
largest  specimens  taken  in  the  first  gathering  measured  4  mm.,  or  about 
one-sixth  of  an  inch  in  length.  The  male  and  female  specimens 
represented  by  the  drawings  (figs.  1  to  4)  were  obtained  in  the  second  of 
the  two  gatherings  mentioned  above ;  this  female,  which  is  scarcely  so 
large  as  the  largest  specimen  found  in  the  first  gathering,  measured  about 
3*7  mm.  and  the  male  2*8  mm.  in  length.  The  fifth  pair  of  thoracic  feet 
of  the  male  and  female,  as  represented  by  the  figures  3  and  4,  are 
practically  identical  with  the  figures  of  the  same  appendages  given  by 
Dr.  Giesbrecht.t 

Metridia  Iticens,  Boeck. 

This  species  was  moderately  frequent  in  the  same  gatherings  with  the 
last,  as  well  as  in  gatherings  from  the  Moray  Firth  and  from  other  parts 
of  the  Scottish  coasts. 

PSEUDOCYOLOPID^, 

Peeudocydaps  ohtuaatus^  O.  S.  Brady. 

One  or  two  specimens  of  this  curious  species  occurred  in  the  washings 
of  some  dredged  material  from  thQ  north-west  end  of  Inchkeith,  Firth  of 
Forth,  collected  on  May  23rd,  1901.  Pseudoeydopa  ohtusatus  has  already 
been  recorded  from  the  Forth  estuary,  but  ha^  not  been  very  often  met 
with. 

PoNTBLLIDiE. 

Acartia  bi/Uosa,  Giesbrecht. 

Acartia  biJUosa  was  obtained  along  with  the  two  species  of  Metridia 
mentioned  above  in  the  gatherings  from  the  north  and  east  of  Shetland, 
and  also  in  gatherings  from  the  Firth  of  Forth  recently  collected. 

CYCLOPIDiE. 

Oithana  (?)  aetiger,  Dana. 

Several  specimens  of  an  Oithona  which  I  ascribe  to  Oithona  aetiger, 
Dana,  occurred  in  a  tow-net  gathering  from  the  Firth  of  Forth  collected 
on  April  22nd,  and  also  in  a  similar  gathering  collected  to  the  east  of  the 
Shetland  Islands  on  the  22nd  of  May,  1901.  In  these  specimens  the 
rostrum,  which  projects  forward  instead  of  downward  as  in  0. 
helgolandica,  Claus  (0.  simUiSf  Giesbrecht),  tapers  gradually  to  an  acute 

*  Fanna  a.  Flora  d.  Golfes  v.  Neapel.  vol.  19,  p.  293,  t  12,  fig.  5. 
t  Pelagisohen  Copepodea  dcs  Golfee  von  Neapel,  pi  88,  figs.  20  and  28. 
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point,  and  not  abruptly  as  in  O,  plumifera^  Baird.  This  same  OUhona 
was  recorded  from  the  Firth  of  Forth  in  1891  under  Dana's  name — 
Oithona  setiger* 

ASGIDIOOLID^ 

Doropygus  normani,  G.  S.  Brady. 

1898.     Doropygus  normani,  G.  S.   Brady,   Mon.  Brit.   Copep., 
vol.  i.,  p.  136,  pi.  zxxii.,  figs.  1-14. 

This  large  and  distinct  species  was  obtained  in  some  material  dredged 
in  8  fathoms  off  the  North  Craig,  Firth  of  Forth,  on  July  the  4th,  1901. 
Though  the  branchial  chamber  of  the  larger  asoidians  is  the  usual  habitat 
of  this  species,  it  sometimes  happens  that  the  test  of  the  ascidian  is  rup- 
tured by  the  dredge,  and  the  copepods  that  may  be  contained  within  the 
branchial  chamber  are  then  set  free.  Probably  this  may  explain  the 
reason  why  the  specimens  of  a  somewhat  peculiar  type  of  copepod,  which 
I  now  describe,  were  obtained  "free"  amongst  the  same  dredged  material 
from  the  North  Craig  in  which  the  Doropygus  occurred. 

Platypsyllus,  T.  Scott  (gen.  nov.). 

Body  fiat  and  sub-ovate.  Antennules  rudimentaiy.  Antennae 
(?)  obsolete.  Mouth .  consisting  of  a  small  suctorial  tube.  Mandibles, 
maxillae,  and  maxillipeds  (?)  obsolete.  No  thoracic  feet  observed.  Abdo- 
men scarcely  distinguishable  from  the  thorax.  Ovisacs  two,  elongated. 

Platypsyllus  minor',  T.  Scott  (sp.  nov.).     PI.  XXV.,  figs.  15-16. 

Description  of  Female. — Length  1*7  mm.  (nearly  ^g  of  an  inch)  in 
length.  Body,  seen  from  above,  flat,  oblong-ovate,  greatest  width  near  the 
posterior  end,  but  the  form  varies  somewhat  in  different  specimens. 
Colour  (after  a  short  immersion  in  alcohol),  opaque-white.  Antennule 
obsolete  or  nearly  so,  reduced  to  a  minute  lobe  on  each  side  of  the  fore- 
head, and  bearing  one  or  two  extremely  minute  setae.  Antennae  obso- 
lete. Mouth  suctorial,  and  consisting  of  a  small  trumpet-shaped  tube 
ifig.  16).  Mandibles  and  other  mouth  appendages  wanting.  Thoracic 
eet  also  wanting.  Abdomen  indistinct  from  thorax.  Ovisacs  two, 
elongated,  and  containing  numerous  small  ova ;  each  ovisac  originates 
from  a  small  lateral  angular  process  at  the  posterior  end  of  the  body 
(fig.  16). 

Habitat. — ^Vicinity  of  North  Craig,  Firth  of  Forth,  dredged  in  8 
fathoms  on  July  4th,  1901.    No  males  have  been  observed. 

Remarks. — ^The  first  specimens  of  this  curious  copepod  observed  were 
without  ovisacs,  and  from  their  shape,  their  colour,  and  the  apparent 
entire  absence  of  appendages,  there  was  at  first  considerable  doubt 
regarding  them,  but  ere  long  a  specimen  tigmed  up  with  two  long  ovisacs 
attached  to  it,  and  then  their  true  character  was  revealed. 

From  the  simple  and  unarmed  structure  of  these  copepods  it  is  fairly 
evident,  I  think,  that  if  they  are  not  commensals  of  some  ascidian  they 
must  receive  from  some  other  host  the  shelter  and  protection  necessary 
to  organisms  apparently  so  helpless  as  these  animals  seem  to  be. 

Nereicdla  concinna,  T.  Scott  (sp.  nov.).    PL  XXV.,  figa  8-14. 

Description  of  the  Female. — Length,  1*6  mm.   (about  -X  of  an  inch) 
Body  considerably  dilated,  rather  more  than  one  and  a  hw  times  longer 
•  Ninth  Annual  Report  of  the  Fishery  Board  for  Scotland,  Part  III.,  p.  801. 
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than  broad,  widest  in  the  middle.  The  cephalo-thoracic  segment  scarcely 
distinct,  being  indicated  by  a  simple  constriction ;  thoracic  segments  all 
coalescent.  Abdomen  very  small,  and  apparently  consisting  of  two 
somites ;  the  first  somite  is  short  but  moderately  broad ;  the  second  is  also 
short,  and  tapers  abruptly  to  the  slightly  bUobed  extremity.  Caudal 
furca  extremely  small.    Ovisacs  (two)  large  (fig.  8). 

The  antennules  are  short,  moderately  slender,  ana  five- jointed ;  the  first 
and  the  last  three  are  sub-equal  in  length,  but  the  second  is  about  one 
and  A  half  times  the  length  of  the  third ;  all  the  joints  are  sparingly 
setiferous  (fig.  9). 

The  antennae  are  short  and  three  jointed,  the  end  joint  is  armed  with 
one  small  marginal  and  three  or  four  stout  terminal  spines,  which  are 
slightly  hooked  (fig.  10) ;  they  are  not  provided  with  secondary  branches. 

The  mandibles  are  large  and  elongated ;  proximally  they  are  some- 
what dilated,  but  they  taper  gradually  to  the  distal  extremity,  where  they 
are  armed  with  two  rows  of  short  but  stout  tooth-spines  as  shown  in  the 
drawing  (fig.  11).     No  maxillsB  could  be  observed. 

The  first  and  second  maxillipeds  are  very  stout  but  of  a  somewhat 
rudimentary  structure  ;  the  terminal  claws  are  very  short,  but  stout  and 
tooth-like  (figs.  12,  13).     No  thoracic  feet  were  observed. 

ffabitcU, — Parasitic  on  specimens  of  a  marine  annelid,  Evlalia  virvlis 
CErsted,  dredged  by  the  "  Garland  "  in  55  to  65  fathoms  in  Loch  Etive, 
west  coast  of  Scotland,  on  September  17th,  1901.  Several  specimens, 
including  old  and  young,  were  observed ;  one  or  two  of  the  specimens 
occurred  still  adhering  to  fragments  of  the  annelid,  on  which  they 
appeared  to  be  able  to  take  a  very  firm  hold. 

At  first  I  was  not  sure  but  that  these  Loch  Etive  specimens  might 
belong  to  the  same  species  as  those  found  by  Professor  M'Intosh  on  Nereis 
ctdtrtfera,  Grube,*  on  the  shores  of  the  Channel  Islands.  I  therefore 
sent  a  specimen  to  him  for  his  opinion  as  to  whether  it  was  the  same  as 
those  he  had  discovered ;  in  replying  to  me  he  pointed  out  certain  differ- 
ences observed  by  him,  and  also  very  kindly  sent  me  an  example  of  the 
form  from  the  Channel  Islands  so  that  I  might  more  easily  observe  the 
differences  he  referred  to.  He  stated  further  that  the  form  found  by 
him  was  the  Nereicola  ovata  described  by  Keferstein  in  ISGO.f  I  am 
also  indebted  to  Professor  M'Intosh  for  the  name  of  the  annelid  from  Loch 
Etive  on  which  the  copepods  described  here  were  obtained. 

The  difference  in  the  form  of  immature  specimens  of  Nereicola  candnna 
from  that  of  similar  specimens  of  N.  ovat  is  even  more  marked  than  in 
the  adults  (fig.  14). 


Habpaotigidjb. 
Eucanudla  spiniferci^  T.  Scott. 

1901.     Eueanuella  spini/era,  T.  Scott,  19th  Ann.  Kept.  Fishery 
Board  for  Scotland.,  pt.  iii.,  p.  245,  pi.  xviii.,  figs.  1-10. 

This  species,  described  in  Part  iii.  of  the  19th  Annual  Report^  has 
again  been  observed  in  a  gathering  of  bottom  material  collected  to  the 
east  of  the  Shetland  Islands  in  60  to  70  fathoms  on  May  22nd, 
1901.     EucanueUa  is  apparently  a  deep-water  species. 

*  On  a  CrostaoeaQ  oarasite  of  Nereis  cuUrifera,  Orube,  by  W.  C.  Macintosh,  M.D., 
Micr.  Joum,,  vol.  z.,  N.S.,  p.  89,  pi.  v. 

tZeit.  f.  w.  Zool.,  bd.  xii  (1660X  taf.  xliii,  f.  1-4,  p.  461. 
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Edinosoma  mdanieeps,  Boeck,  (H)  var.     PL  XXII.,  figs.  10-16. 

1864.    Ectinosoma  melaniceps,  Boeck,  Overs.  Norg.  Copep.,  p.  20. 

A  few  specimens  of  an  Ectinosoma  obtained  in  some  dredged  material 
from  Station  VI.,  Firth  of  Forth,  have  such  a  general  resemblance  to 
Ectinosoma  mdaniceps,  Boeck,  that  though  they  differ  in  some  details 
of  structure  they  may  after  all  be  only  a  form  of  that  species.  The  fol- 
lowing description  will  indicate  a  few  of  the  more  important  points  of 
difference: — 

The  antennules  are  six-jointed,  the  basal  joint  appears  to  be  the 
largest,  being  nearly  twice  the  length  of  the  next  one,  but  the  others  are 
comparatively  small  (fig.  11).  The  antennsB  appear  to  be  similar  to  those 
of  Ectinosoma  mdaniceps.  The  mandibles  and  mandible-palps  are 
slender  (fig.  12).  The  other  mouth  organs  and  swimming  feet  are  some- 
what similar  to  the  same  appendages  in  E,  mdaniceps  (figs.  13,  14).  * 

The  fifth  pair  of  the  present  form  have  the  basal  joints  not  very  broad, 
the  inner  produced  part  scarcely  reaches  to  the  middle  of  the  secondary 
joints,  and  b  abruptly  truncate  at  the  apex ;  a  short  and  a  moderately 
long  seta  spring  from  the  apex,  the  inner  seta  being  the  longest.  The 
secondary  joints  are  sub-cylindrical,  and  about  one  and  a  half  times 
longer  than  broad;  they  are  furnished  with  three  terminal  set»,  the 
middle  one,  which  springs  from  a  slightly  producei  lobe,  is  considerably 
longer  than  the  other  two ;  a  small  lateral  hair  is  observed  between  the 
elongated  middle  seta  and  the  outer  one  as  shown  in  the  figure  (fig.  15). 
No  males  were  observed. 

Stenhetia  ima,  G.  S.  Brady. 

1872.      Canthocamptus  imus,  Brady,  Nat.  Hist.  Northumb.  &nd 
Durham,  vol.  iv.,  p.  432,  pi.  xix.,  figs.  1>5. 

This  species  occurred  very  sparingly  in  washings  from  dredged  material 
collected  near  Inchkeith,  Firth  of  Forth,  on  July  4th,  1901.  Though 
Stenhetia  ima  is  apparently  widely  distributed,  I  have  not  found  it  to  be 
very  common. 

Stenhetia  intermedia,  T.  Scott. 

1897.     Stenhetia  intermedia,  T.  Scott,  15th  Ami.  ftept.  Fishery 
Board  for  Scotland,  pt.  iii.,  p.  169,  pi.  ii.,  figs.  10-21. 

This  somewhat  rare  species  was  dredged  in  Loch  Etive  in  about  60 
fathoms  on  September  17th,  1901. 

Stenhetia  hirtuta,  I.  C.  Thompson. 

1893.     Stenhetia  hirsuta,  I.  C.  Thompson,  Trans.  L'pool  Biol. 
Soc.,  vol.  vii.,  p.  20,  pi.  xxi.,  fig.  2,  d.e.f.  (separate  reprint). 

Specimens  of  Stenhetia  hirsuta  were  occasionally  observed  in  gather- 
ings of  dredged  material  from  the  Firth  of  Forth  collected  in  July,  1901. 

(1)  Stenhetia  hispida,  G.  S.  Brady.    PI.  XXIV.,  figs.  19-26. 

1880.     Stenhetia  hispida,  Brady,  Mon.    Brit.  Ck)pep.,  vol.   ii., 
p.  32,  pi.  xlii.,  figs.  1-14. 

Description  of  the  Female. — Length  about  1  mm.  (^  of  an  inch). 
The  body  is  in  general  appearance  somewhat  similar  to  Stenhetia  ima 
(fig.  19). 
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Antennules  scarcely  reaching  to  the  end  of  the  cephalo-thoracic  seg- 
ment, eight^jointed ;  the  first  four  joints  are  large,  but  the  last  four  are 
very  small  (fig.  20). 

AntennsB  short  and  moderately  stout ;  secondary  branches  small  and 
three-jointed  (fig.  21). 

Mandibles  robust,  with  a  broadly  truncate  biting  edge  which  is  armed 
with  several  small  and  somewhat  irregular  teeth ;  palp  well  developed, 
two-branched,  but  the  posterior  branch  is  very  small  (fig.  22). 

Second  maxillipeds  stout,  and  armed  with  a  moderately  strong  ter- 
minal claw  (fig.  23). 

First  pair  of  thoracic  feet  stout;  the  proximal  joint  of  the  inner 
branches  scarcely  reach  beyond  tho  ends  of  the  outer  ones,  second  joint 
small,  the  third  is  about  twice  the  length  of  the  second,  while  the  second 
and  third  together  are  scarcely  equal  to  half  the  length  of  the  first  joint ; 
the  outer  branches  are  composed  of  three  sub-equal  joints  (fig.  24).  The 
second,  third,  and  fourth  pairs  are  slender  and  moderately  elongated,  and 
the  branches  are  all  three-jointed  ;  figure  25,  which  represents  the  fourth 
pair,  shows  that  the  inner  branches  are  only  slightly  longer  than  the  outer 
ones. 

The  fifth  pair  are  foliaceous,  the  basal  joints  being  broadly  sub- 
triangular,  and  furnished  with  five  moderately  stout  but  not  very  long 
setsB  on  the  somewhgk  rounded  apex.  The  secondary  joints  are  sub- 
rotund,  and  scarcely  reach  beyond  the  apex  of  the  basal  joints ;  they  are 
each  provided  with  five  setae  of  unequal  lengths,  the  second  and  third, 
counting  from  the  inside,  being  considerably  longer  than  the  other  three 
(fig.  26). 

The  caudal  furca  are  very  short. 

Habitat. — This  species  was  obtained  in  some  dredged  material  from 
Station  VIL,  Firth  of  Forth  (between  Fidra  and  the  Bass  Rock),  on 
July  9th,  1901 ;  it  appears  to  be  somewhat  rare.  No  males  were 
observed. 

Remarks. — ^The  Stenhdia  just  described,  and  which  I  have  referred  to 
Stenhelia  hispida^  O.  S.  Brady,  while  differing  in  a  few  particulars  from 
the  species  named,  agrees  very  well  with  it  in  several  important  particu- 
lars. The  structure  of  the  antennules,  for  example,  is  almost  identical 
with  that  of  the  antennules  in  Stenhdia  hispida  as  described  and  figured 
by  Professor  G.  S.  Brady,  and  the  first  and  fifth  pairs  of  feet  are  also 
nearly  alike  in  both. 

Stenhdia  confuea,  T.  Scott  (sp.  n.).    PI.  XXII.,  figs.  17-25. 

Description  of  the  Female. — Length  about  9  mm.  (about  ^  of  an 
inch).  Body  moderately  stout,  tapering  slightly  towards  the  posterior 
end ;  rostrum  prominent  (fig.  17). 

Antennules  shorter  than  the  cephalo-thoracic  segment,  moderately 
stout,  and  composed  of  eight  joints ;  the  first,  second,  and  end  joints  are 
the  longest^  while  the  fifth  and  sixth  are  very  small  (fig.  18).  The 
approximate  proportional  lengths  of  the  various  joints  are  shown  in  the 
formula — 

Proportioxial  ldiigth8>f  the  jinnts,     .    22    .    14    .    8    .    6    .    3    .    4    .    7    .    14 

Numbers  of  the  joints,       ..  1.     2.3.4.5.6.7.     8 

All  the  joints  with  the  exception  of  the  first  are  moderately  setiferous. 

The  antennse  are  somewhat  similar  to  those  of  Stenhdia  ima^  Brady 
(fig.  19).  • 

The  mandibles  are  also  somewhat  similar  to  those  of  the  same  species, 
but  the  branches  of  the  mandible-palp  appear  to  be  shorter  (fig.  20). 
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The  second  niaxillipeds  resemble  the  same  organs  in  Stenhdia  hispida, 
G.  S.  Brady  (fig.  21). 

The  first  pair  of  thoracic  feet  are  moderately  stout,  the  inner  branches 
are  about  one  and  a  half  times  the  length  of  the  outer  branches,  first 
joint  is  equal  to  the  entire  length  of  the  second  and  third,  while  the 
second  is  equal  to  about  two-thirds  the  length  of  the  end  joint ;  the  joints 
of  the  outer  branches  are  sub-equal  (fig.  22). 

The  remaining  three  pairs  of  feet  do  not  differ  very  materially  from 
the  same  appendages  of  Stenhdia  imoj  except  that  they  are  scarcely  so 
elongated  (fig.  23). 

The  fifth  pair  is  foliaceous,  but  comparatively  short ;  the  secondary 
joints  do  not  extend  much  beyond  the  produced  inner  portion  of  the  basal 
joints,  which  in  outline  is  broadly  triangular,  and  furnished  with  three 
setsB  of  unequal  length  on  the  bluntly  rounded  apex,  while  two  dagger- 
like spines  spring  from  the  inner  margins ;  the  secondary  joints  are  also 
somewhat  triangular,  but  they  are  rather  narrower  th$in  the  produced 
inner  portion  of  the  basal  joints ;  the  apex  of  the  secondary  joints,  which 
is  somewhat  truncate,  bears  three  small  setee,  and  three  small  hairs 
spring  from  the  outer  margin  (fig.  24). 

Caudal  f urea  slender,  and  about  as  long  as  the  last  abdominal  segment 
(fig.  25). 

Habitat, — The  species  occurred  very  sparingly  in  some  washings  of 
dredged  material  from  Station  III.,  Firth  of  Forth  (to  the  east  of  Inch- 
keith),  collected  on  June  7th,  1901.     No  males  were  observed. 

Remarks. — ^This  species  resembles  Stenhdia  hirauta,  I.  C.  Thompson,  in 
some  respects,  and  especially  in  the  structure  of  the  antennules,  and  in 
the  length  of  the  caudal  furca ;  but  in  that  species  the  inner  branches  of 
the  first  pair  of  thoracic  feet  are  long  and  slender,  much  more  so  than  the 
present  form.  The  two  species  differ  also  in  the  form  of  the  fifth  pair. 
And  though  the  structure  of  the  antennules  of  Stenhdia  conftua  bears  a 
certain  resemblance  to  those  of  Stenhdia  hirsuta^  it  differs  very  distinctly 
in  this  as  well  as  in  some  other  respects  from  almost  every  other  species 
of  the  genus. 

Ameira  tenuicomis,  T.  Scott  (sp.  n.).     PI.  XXIV.,  figs.  1-9. 

Description  of  the  Female. — Length  '67  mm.  (about  ^  of  an  inch). 
Body  moderately  slender  and  sub-cylindrical ;  rostrum  small  (fig.  1). 

Antennules  slender  and  elongated,  exceeding  in  length  the  cephalo- 
thoracic  segment,  and  composed  of  eight  joints ;  the  first  and  cecond  joints 
are  sub-eqmd ;  the  third  and  fourth  are  also  sub-equal,  but  smaller  than 
the  preceding  joints  (fig.  2).  The  approximate  proportional  lengths  of 
the  various  joints  are  shown  by  the  formtda.  All  the  joints  with  the 
exception  of  the  first  one  are  sparingly  setiferous. 

Proportional  lengths  of  the  jointa,    .    24    .    25    .    18    .    15    .    10    .    9    .6.9 

Number  of  the  joints, !•      2*      8.      4.      5.6.7*8 

The  antennse  are  very  slender,  and  the  secondary  branches  are  small 
and  two-jointed,  the  end  joint  being  the  smallest  (fig.  3). 

The  mandibles  are  of  moderate  size,  narrow-cylindrical,  and  obliquely 
truncate  at  the  apex,  which  is  armed  with  a  few  minute  spinules ;  the 
basal  portion  of  the  mandible-palp  is  small  but  slightly  dilated,  and 
carries  two  branches ;  the  marginal  branch  is  small  and  one-jointed  and 
furnished  with  a  few  setse ;  the  end  joint  is  long  and  very  slender,  and 
is  mmutely  serrated  at  the  extremity  (fig.  4). 

The  second  maxillipeds  (posterior  foot-jaws)  are  moderately  stout  and 
armed  with  strong  terminal  claws  (fig.  5). 
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The  first  pair  of  thoracic  feet  are  elongated  and  slender,  and  especially 
the  inner  branches,  the  first  joint  being  about  as  long  as  the  entire  length 
of  the  outer  branches ;  the  other  joints  are  small,  but  the  end  one  is 
about  twice  the  length  of  the  penultimate  joint  (fig.  6).  The  following 
three  pairs  have  the  outer  branches  long  and  slender ;  the  inner  branches 
are  also  slender,  but  they  are  shorter  than  the  outer,  as  shown  by  the 
figure  (fig.  7)  which  represents  one  of  the  fourth  pair. 

The  fifth  pair  are  small  and  somewhat  foliaceous,  the  basal  joints  are 
sub-triangular  and  provided  with  about  four  setfiB  on  the  rounded  apex. 
The  secondary  joints  are  subovate,  and  the  inner  margins  are  fringed 
with  minute  hairs,  while  one  or  two  moderately  long  setse  spring  from  the 
apex,  and  one  or  two  others  from  the  outer  margin  (fig.  8). 

Caudal  furca  shorter  than  the  last  abdominal  segment  (fig.  9). 

Habitat,— Dredged  at  Station  VI.,  Firth  of  Forth  (oflFSt.  Mouans),  in 
July  1901 ;  only  one^or  two  specimens  were  obtained,  but  no  males  were 
observed. 

Remarks. — This  species  is  readily  distinguished  by  the  elongated 
antennules  and  the  long  and  slender  first  pair  of  feet ;  it  difiers  in  both 
of  these  appendages  fron^  Ameira  longipes,  Boeck,  as  well  as  from  the 
other  described  species  of  Ameira  known  to  me. 

Ameira  propinqua,  T,  Scatt  (n.  sp.).     PI.  XXIV.,  figs.  10-18. 

Description[of  the  Female. — Length  about  'fimm.  (nearly  -^  of  an  inch). 
Body  slender,  sub-cylindrical,  the  cephalo-thoracic  segment  about  equal 
to  the  entire  length  of  the  next  three  segments,  rostrum  very  small  (fig. 
10). 

Antennules  slender  and  rather  longer  than  the  cephalo-thoracic 
segment,  eight-jointed ;  the  second  joint  is  the  longest,  the  first  and  third 
are  sub-equal  and  about  two-thirds  the  length  of  the  second;  the 
remaining  joints  are  small  (fig.  11).  The  formula  shows  approximately 
the  proportional  lengths  of  the  various  joints  : — 

Proportional  lengths  of  the  joints,      12  •  17  *  12  •  4  •  4  '  5  •  8  •  6 
Numbers  of  the  joints,         •       •       1'2*8*4*6'6*7*8 

Antennae  elongate  and  moderately  stout,  secondary  branches  small, 
slender,  and  one-jointed  (fig.  12). 

Mandibles  cylindrical  and  not  very  broad,  the  truncate  apex  is  armed 
with  a  stout  spine  on  the  outer  angle  and  a  few  small  spiniform  setae,  as 
shown  by  the  drawing  (fig.  13).  The  mandible-palp  is  of  moderate  size, 
the  basal  joint  is  provided  with  a  single  one-jointed  and  terminal 
branch. 

The  second  maxillipeds  (posterior  foot-jaws)  are  small  but  with  well- 
developed  terminal  claws,  which  are  rather  longer  than  the  joints  to 
which  they  are  articulated  (fig.  14). 

The  first  four  pairs  of  thoracic  feei  are  slender  and  elongated.  In  the 
first  pair  the  inner  branches  are  narrow  and  Considerably  longer  than  the 
outer  branches,  the  length  of  the  first  joint  is  equal  to  that  of  the 
second  and  third  combined,  but  the  second  and  third  joints  are  sub- 
equal  in  length ;  a  single  small  seta  springs  from  the  inner  margins  of 
the  first  and  second  joints,  while  the  end  joints  are  provided  with  three 
terminal  hairs,  the  middle  one  being  the  longest.  The  outer  branches, 
which  are  composed  of  three  sub-equal  joints,  reach  to  a  little  beyond 
the  end  of  the  first  joint  of  the  inner  branches  (fig.  15).  The  inner 
branches  of  the  next  three  pairs  are  considerably  shorter  than  the  outer 
brandies,  which  are  slender  and  elongated  (fig.  16).  In  all  the  four 
pairs  the  outer  and  inner  branches  are  three-jointed. 
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In  the  fifth  pair  the  basal  joints  are  broadly  foliaoeous  and  sub- 
triangular  in  outline,  with  the  apex  truncate  and  provided  with  four 
spiniform  setse,  the  outermost  of  which  is  very  small;  the  secondary 
joints  are  long,  narrow,  and  cylindrical,  being  about  four  times  longer 
than  broad,  the  extremity,  which  is  obliquely  truncate,  carries  several 
setsB,  the  two  inner  ones  being  longer  than  the  others  (fig.  17). 

The  caudal  furca  are  shorter  than  the  last  abdominal  segment;  the 
f ureal  setse  are  elongated  (fig.  19). 

JTafctYo^.— Station  VI.  (off  St.  Monans),  Firth  of  Forth,  dredged  on 
July  8th,  1901.  The  species  is  apparently  very  rare.  (For  drawings  of 
what  may  be  the  male  of  this  species,  see  PI.  XXII.,  figs.  36-42,  and 
Pl.XXIIL,fig.  1.) 

Remarks. — Li  some  respects  Ameira  propinqua  comes  rather  near  to 
Ameira  longiremis,  T.  Scott,  the  fifth  feet  especially  being  very  similar 
to  those  of  that  species,  as  well  as  to  those  of  Ameira  langipea,  Boeck, 
but  the  structure  of  the  antennules  and  of  the  first  pair  of  feet  separate 
it  distinctly  from  both  the  species  named. 

Psev/lotachidiua  coronatua,  T.  Scott 

1898.  Pseudotachidius  im-onaius,  T.  Scott,  16th  Ann.  Rept. 
Fishery  Board  for  Scot.,  pt.  iii.,  p.  267,  pi.  xiii.,  figs.  12-26  ; 
pL  XV.,  figs.  1-4. 

Thb  distinct  species  has  been  obtained  in  a  gathering  of  small 
Crustacea  dredged  in  Loch  Etive  in  55  to  65  fathoms  on  September 
17th,  1901.  Pseudoiaehidius  eoroncUua  has  not  previously  been  recorded 
out  of  the  Clyde  district. 

Pterinopsyllua  insignia,  G.  S.  Brady. 

1868.  Lophophorua  insignia,  G.  S.  Brady,  Mon.  Brit.  Copep., 
vol.  i.,  p.  122,  pi.  xiii.,  figs.  1-10.  (See  also  op.  dt,  vol.  iii., 
p.  23,  where  the  generic  name  is  changed  to  Pte)*inopayllua, 
— "  Lophophorua  '\being  preoccupied.) 

This  fine  species  was  obtained  in  the  same  gathering  as  the  Pseudo- 
iaehidius just  recorded,  and  appears  to  be  the  first  record  of  it  from  the 
West  of  Scotland.  It  has  in  previous  years  been  obtained  in  the  Firth 
of  Forth  and  the  Moray  Firth.  Although  Pterinopsyllus  insignis  and 
Pseudoiaehidius  coronatus  have  a  general  resemblance  to  one  another 
they  may  be  readily  distinguished  by  the  difference  in  the  lengths  of  the 
antennules — those  of  the  first-named  species  being  distinctly  longer 
and  more  slender  than  in  the  other. 

Mesochra  macintoshi,  T.  and  A.  Scott. 

1895.  Mesochra  macintoshi,  T.  and  A.  Scott,  Ann.  and  Mag.  Nat. 
Hist.,  (6),  vol.  XV.,  p.  53,  pi.  vi.,  figs.  1-7. 

Mesochra  macintoshij  which  was  first  observed  amongst  a  number  of 
peculiarly  slender  copepods  collected  on  the  south  shore  of  the  Firth  of 
Forth  near  Musselburgh,  has  lately  been  obtained  at  Station  VI.  (off  St. 
Monans).  It  is  apparently  a  rai^  species,  but  being  one  of  those  forms 
which  live  upon  the  bottom  it  may  from  its  small  size  be  easily  over- 
looked. 

Pseudomesoehra,  T.  Scott  (gen.  nov). 

This  genus  is  somewhat  intermediate  between  Mesochra,  Boeck,  and 
Cletodes,  G.  S.  Brady.    The  antennules  (anterior  antennae)  are  composed 
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of  six  joints.  The  secondary  branches  of  the  antennas  ^posterior  antennae) 
are  small  and  two-jointed.  Mandibles  stout,  mandible-palp  well 
developed  and  ptovidwi  with  two  branches,  Other  mouth  organs  similar 
to  those  in  Meaochra  and  Oletodes.  The  first  four  pairs  of  thoracic  feet 
have  the  outer  branches  three-  and  the  inner  branches  all  two-jointed. 
Fifth  somewhat  rudimentary  and  composed  of  a  single  lamelliform  joint. 
Ovisacs  apparently  double. 

Pseudomeaoehra  diflfers  from  Mesochra,  Gletodes,  and  allied  genera 
chiefly  in  the  structure  of  the  mandible-palp  and  fifth  pair  of  feet. 

Pseudomeeochra  longifurcata,  T.  Scott  (sp.  nov.)  PL  XXIY.,  figs.  27-35. 

Description  of  the  Female. — ^Length  about  '5mm.  (^  of  an  inch). 
Body  moderately  stout,  tapering  slightly  towards  the  posterior  end; 
abdomen  not  distinct  from  thorax ;  rostrum  small ;  caudal  f urea  elongated, 
being  nearly  equal  to  the  entire  length  of  the  last  three  abdominal 
segments  (fig.  27). 

Antennules  shorty  moderately  stout,  and  composed  of  six  joints,  the 
first  two  and  the  last  being  each  considerably  longer  than  any  of  the 
other  three  (fig.  28).  The  approximate  proportional  lengths  of  the 
various  joints  are  shown  by  the  formula : — 

Proportional  lengths  of  the  joints,    •    23*20*8*5*4' 15 

Numbers  of  the  joints,     -       -       -      1*2*8*4*5*6 

The  antennas  are  of  moderate  size ;  secondary  brainches  two-jointed  and 
provided  with  several  marginal  and  terminal  setae  (fig.  24). 

Mandibles  robust  and  having  the  biting  end  armed  with  several  stout 
teeth ;  mandible-palp  well  developed  and  the  basal  part  furnished  with 
two  branches  (fig.  30). 

Second  maxillipeds  short  and  moderately  stout,  but  the  terminal 
claw  is  rather  feeble,  and  fringed  with  a  few  minute  hairs  (fig.  31). 

The  first  four  pairs  of  thoracic  feet  slender.  In  the  first  pair  both 
branches  are  about  the  same  length ;  the  joints  of  the  inner  branches  are 
sub-equal,  and  a  single  seta  springs  from  the  inner  margin  and  three  from 
the  end  of  the  second  joint,  the  proximal  joint  appears  to  be  unprovided 
with  setae  or  spines  (fig.  32).  In  the  second,  third,  and  fourth  pairs  the 
inner  branches  in  each  are  rather  shorter  than  the  outer  branches,  and 
the  end  joints  somewhat  longer  than  the  proximal  ones,  and  in  these 
three  pairs  of  feet  the  inner  branches  are  more  setiferous  than  the  inner 
branches  of  the  first  pair  (fig.  33).  The  fifth  pair,  which  are  small  and 
somewhat  rudimentary,  appear  to  be  composed  of  a  single  lamelliform 
joint,  bearing  three  long  apical  setae  (fig.  34). 

Habitat. — Upper  Loch  Etive,  where  it  was  dredged  by  the  "  Garland  " 
in  over  60  fathoms  on  September  17th,  1901.  It  appears  to  be  a  rare 
species,  as  only  a  single  specimen  (a  female)  was  observed,  but  as  the 
species  is  a  very  small  one  it  may  be  easily  overlooked. 

Leptopontia^  T.  Scott  (gen.  nov.). 

Body  slender  and  cylindrical.  Antennules  (anterior  antennae)  seven- 
jointed,  slender.  The  secondary  branches  of  the  antennae  are  entirely 
wanting  or  reduced  to  a  single  seta.  Mandibles  slender  and  moderately 
elongate ;  mandible-palp  also  slender  and  one-branched.  Other  mouth 
organs  somewhat  as  in  Mesochra,  Boeck.  The  first  four  pairs  of  thoracic 
feet  slender,  outer  branches  three-  and  inner  branches  all  two-jointed. 
The  inner  branches  of  the  first  pair  elongated — the  end  joint  being  the 
shortest,  the  outer  branches  short,  the  inner  branches  of  the  other  three 
pairs  very  short,  and  the  outer  elongated.  Fifth  pair  small,  foliaceous, 
two-branched ;  secondary  branches  (or  joints)  minute. 
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Leptopontia  cunncauda,  T.  Scott  (sp,  n.).    PI.  XXII.,  figs.  26-35. 

Description  of  the  Female. — Length  *6mm.  (about  -^  of  an  inch). 
Body  slender,  cylindrical;  cephalo-thoracic  segment  mcxlerately  short, 
scarcely  three  times  the  length  of  the  next  one;  rostrum  short  (fig. 
26). 

The  antennules  are  slender  and  longer  than  the  cephalo-thoracic 
segment,  seven-jointed,  the  first  joint  is  longer  than  any  of  the  others,  the 
second  and  third  are  sub-equal,  the  fourth,  fifth,  and  sixth  joints  are  each 
about  half  the  length  of  the  third,  while  the  end  joint  is  about  twice  the 
length  of  the  one  next  to  it  (fig.  27).  The  formula  shows  approximately 
the  proportional  lengths  of  the  dififerent  joints  : —  * 


Proportional  lengths  of  the  joints,  -    28  •  18  •  17  '  8  •  7  •  7  •  14 
Numbers  of  the  joints,  -       •       -      1'2'8*4*6'6*7 

Antennae  slender,  consisting  of  two  elongated  joints ;  the  secondary 
branches  are  represented  by  a  single  minute  hair  (fig.  28). 

Mandibles  slender  and  elmgated,  the  biting  end  is  obliquely 
truncated  and  armed  with  a  number  of  small  teeth ;  the  mandible-palp 
is  also  elongated,  and  one  branched,  the  basal  joint  is  moderately  stout, 
and  about  twice  the  length  of  the  single-jointed  branch,  and  is  furnished 
with  a  few  small  setsB  (fig.  29). 

The  posterior  foot-jaws  (fig.  30)  are  not  unlike  those  of  Teiragoniceps 
incertWf  T.  Scott.  The  inner  branches  of  the  first  pair  of  thoracic  feet  are 
slender,  elongated,  and  two-jointed,  the  end  joint  being  only  about  one-third 
the  length  of  the  other ;  the  outer  branches,  which  are  three-jointed,  are 
scarcely  half  the  length  of  the  inner  branches  (fig.  31).  In  the  second, 
third,  and  fourth  pairs  the  outer  branches  are  long  and  slender,  and  three- 
jointed  ;  the  joints  of  the  outer  branches  of  the  second  pair  are  sub-equal 
in  length,  but  in  the  outer  branches  of  the  third  and  fourth  pairs  the  first 
and  second  joints  are  sub-equal  and  rather  longer  than  the  end  joints. 
The  inner  branches  of  the  same  three  pairs  are  short  and  two-jointed ; 
in  the  second  pair  the  inner  branches  are  rather  longer  than  the  first 
joint  of  the  outer  branches ;  but  in  the  third  and  fourth  pairs  the  inner 
branches  are  shorter  than  the  first  joint  of  the  outer  branches,  as  shown 
by  the  drawing  (figs.  32,  33). 

In  the  fifth  pair  the  basal  joints  are  moderately  large  and  foliaceous, 
the  inner  produced  part  is  broadly  rounded,  and  bears  three  apical  setie, 
and  the  secondary  joints,  which  are  very  small,  also  carry  three  setse  (fig.  34). 

The  last  abdo'minal  segment  is  armed  on  the  median  dorsal  aspect 
with  a  backward-pointing  tooth  as  shown  in  figures  26  and  35. 

The  caudal  furca,  which  are  nearly  as  long  as  the  last  abdominal 
segment,  become  gradually  attenuated  towards  the  distal  extremity ;  and 
in  all  the  specimens  that  haye  been  obtained  the  furca  are  distinctly 
recurved  as  shown  in  the  habitus  drawing  (fig.  1). 

JJoW^.— Dredged  in  the  Firth  of  Forth  at  Station  VI.  (off  St.  Monans) 
on  July  8th,  1901 ;  not  very  common. 

Remarks. — Odd  specimens  of  this  species  have  been  observed  from 
time  to  time  for  a  considerable  while  past;  but  the  first  specimens  were 
put  aside  as  being  probably  immature  forms  of  some  species  already 
described.  I  am  now,  however,  convinced  that  they  are  distinct 
Leptopontia  in  some  respects  resembles  both  Mesochra,  Boeck,  and 
Tetragonieepe^  G.  S.  Brady,  in  its  structural  details,  but  in  the  absence 
of  a  secondary  branch  to  the  antennae,  in  the  elongate  and  slender  form  of 
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the  mandibles,  and  the  one-branched  mandible-palp,  it  does  not  agree  very 
well  with  either  of  the  genera  named,  which  are  its  nearest  allies. 

LaopTumte  simUia  (Claus). 

This  species  was  obtained  in  the  same  material  with  the  last,  collected 
off  St  Monans ;  and  it  was  also  taken  from  the  swimmerets  of  a  Spider 
Crab  (Hyas  arenarius)  from  the  Bay  of  Nigg  on  May  23rd,  1901. 

Laophonte  curlicavda,  Boeck. 

Specimens  of  this  species  were  obtained  on  several  occasions  on  the 
swimmerets  of  the  common  Shore  Crab  {Carcinus  mcBnas)^  but  whether 
its  occurrence  on  the  swimmerets  of  the  Crab  was  accidental  or  whether 
the  copepod  is  associated  with  the  Crab  as  a  commensal,  is  a  question 
that  will  require  further  research  to  determine.  It  may  be  mentioned, 
howeyer,  the  Laophonte  was  obtained  as  described  on  almost  ever  Crab 
examined. 

Normandla  aUenuata,  A.  Scott.     PL  XXIII.,  figs.  2-4. 

1896.    Normandla  attenuata,  A.  Scott,  Bept.  for  1895,  on  Lan- 
cashire Sea-Fisheries  Laboratory,  p.  47,  pi.  iv.,  figs.  8-20. 

This  species,  which  was  first  discovered  in  a  gathering  collected  one 
mile  off*  Spanish  Head,  Isle  of  Man,  from  a  depth  of  16  fathoms,  is  now 
added  to  the  fauna  of  the  Firth  of  Forth ;  it  was  obtained  in  dredged 
material  from  Station  YI.  (off*  St.  Monans),  at  a  depth  of  about  10 
fathoms.  Normandla  attenuata  is  a  slender  species,  measuring  about 
a  millimetre  in  length.  The  rostrum  is  very  small ;  the  autennules  are 
slender,  somewhat  elongated,  and  nine-jointed,  The  outer  branches  of  the 
first  four  pairs  of  thoracic  feet  are  all  three-jointed,  but  the  inner  branches 
of  the  first  three  pairs  are  two-jointed,  while  in  the  fourth  pair  the  inner 
branches,  like  the  outer  ones,  are  three-jointed.  The  inner  branches  of 
the  first  pair,  which  are  considerably  longer  than  the  outer  ones,  have  the 
end  joints  short  (fig.  3),  and  armed  at  the  apex  with  an  elongate  spine, 
and  two  setee  of  unequal  length.  The  inner  branches  of  the  second,  third, 
and  fourth  pairs  are  shorter  than  the  elongate  outer  branches. 

The  fifth  pair  are  broadly  foliaceous  and  of  moderate  size,  as  shown 
by  the  drawing  (fig.  4), 

In  the  female  the  first  segment  of  the  abdomen  is  larger  than  those 
which  follow,  being  composed  of  two^coalescent  joints,  as  shown  by  the 
habitus  figure  (fig.  2). 

In  this  species  the  thoracic  portion  of  the  body  is  rather  shorter  than 
the  abdomen,  and  gives  to  the  animal  a  more  than  usually  slender 
appearance. 

Though,  from  its  occurrence  in  the  Forth,  Normandla  attenuta  would 
appear  to  have  a  moderately  extensive  distribution,  it  does  not  seem  to  be 
very  common.  This  species  differs  from  Normandla  duhia,  Brady  and 
Bobertson,  in  its  general  conformation,  by  its  elongated  autennules,  and 
by  the  form  of  the  fifth  pair  of  thoracic  feet;  but  it  differs  more 
particularly  in  that  the  inner  branches  of  the  fourth  pair  are  three-jointed. 
In  this  respect  it  disagrees  with  the  generic  definition  of  Normandla^ 
and  may  for  this,  and  perhaps  one  or  two  other  reasons,  require  to  be 
removed  to  another  genus. 
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(Modes  Umgicaudata,  Bradv  and  Bobertson.    PL  XXIII.,  figs.  26-33. 

1875.     CletodeslongicaudcUa^  Brady  and  Bobertson,  Brit  Assoc. 

Kept.,  p.  196. 
1880.     Cletodes  longicavdata^  Brady,  Mon.  Brit.  Copep.,  yoL  iii., 

p.  92,  pL  Ixxix.,  figs.  13-19. 

A  perfect  specimen — a  female  with  ova — was  obtained  in  a  gathering 
from  the  west  end  of  Station  HI.,  Firth  of  Forth,  collected  on  June  7tl^ 
1901.  As  the  species  is  somewhat  rare  I  give  a  short  description  of  it, 
along  with  figures  of  some  of  the  principal  appendages.  The  female 
specimen  referred  to  measured  about  *84  mm.  (^  of  an  inch)  in  length 
from  the  forehead  to  the  end  of  the  caudal  furca,  but  the  caudal  furca, 
which  are  very  long,  are  about  equal  to  a  fourth  of  the  entire  length  of 
the  animal  \  the  rostrum  is  of  moderate  length  (fig.  26). 

The  antennules  are  short,  moderately  stout,  and  composed  of  five 
joints.  Professor  G.  S.  Brady  describes  the  antennules  of  his  specimen  as 
six-jointed,  but  this  difference  may  be  due  to  a  slight  local  variation. 
The  fourth  joint  is  very  small  and  carries  an  asthetask  or  sensory 
filament  (fig.  27).  The  formula  shows  approximately  the  proportional 
lengths  of  all  the  joints : — 

Proportionil  lengths  of  the  jointB,        .     6    *    18    *    20    *     4     '28 
Numbers  of  the  joints,         .       .       .  "T    '*      2^"'     5~"^     4     *      ^ 

The  antennsB  (fig.  28)  are  of  moderate  size,  but  the  secondary  branches 
are  small  and  one-jointed. 

In  the  first  four  pairs  of  thoracic  feet,  the  outer  branches,  which  are  all 
three-jointed,  are  all  of  them  somewhat  similar  in  structure ;  the  first  joint 
is  slightly  longer  than  the  second,  while  the  end  joint  is  distinctly  longer  than 
either  of  the  other  twoj  the  marginal  armature  consists  also  of  setss  rather 
than  spines.  The  inner  branches  of  all  the  four  pairs  are  slender  and 
two-jointed,  the  first  joints  being  very  short.  In  the  first  pair  the  end 
joints  of  the  inner  branches  extend  somewhat  beyond  the  outer  branches 
and  are  furnished  with  two  long  terminal  setse  (fig.  29).  In  the  second 
pair  the  end  joints  of  the  inner  branches  are,  like  those  of  the  first  pair, 
long  and  slender,  but  they  do  not  reach  to  the  extremity  of  the  outer 
branches;  they  bear  two  long  terminal  setae  (fig.  30).  In  the  third  and 
fourth  pairs,  the  inner  branches  are  considerably  shorter  than  the  outer 
and  bear  one  sub-terminal  and  two  apical  setae  (fig.  31). 

The  fifth  pair  are  moderately  large;  the  secondary  branches  are 
elongated,  narrow-cylindrical,  and  about  four  times  longer  than  broad ; 
they  are  armed  with  two  terminal  and  three  strong  marginal  setsd,  as 
shown  in  the  figure;  the  inner  produced  portion  of  the  basal  joint  is 
nearly  as  long  as  the  secondary  joint,  and  provided  with  three  moderately 
elongated  setae  near  the  distal  end  ;  a  long  slender  seta  also  springs  from 
the  outer  aspect  of  the  basal  as  shown  (fig.  32). 

Cletodes  longtcaudata  does  not  appear  to  be  a  veiy  common  species 
anywhere,  although  it  seems  to  be  widely  distributed. 

Fultonia,  T.  Scott  (gen.  nov.). 

This  genus  is  somewhat  like  Cletodes,  G.  S.  Brady,  in  general 
appearance.  The  abdomen  in  not  distinctly  separated  from  the  thorax. 
The  antennules  are  moderately  short  and  composed  of  about  eight  joints. 
The  antennae  are  each  fumbhed  with  a  small  secondary  branch.  The 
mouth  organs  are  similar  to  the  same  appendages  in  Cletodes,  The 
outer  branches  of  the  first  four  pairs  of  thoracic  feet  are  all  three-jointed, 
while  the  inner  branches  of  the  first  pair  are  composed  of  two,  and  of  the 
second,  third,  and  fourth  pairs  of  three  joints.  The  fifth  pair  are  nearly 
2f 
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as  in  Gletodes,  The  copepods  for  which  I  have  instituted  this  genus  do 
not  correspond  to  any  described  form  known  to  me.  The  genus  is  named 
in  compliment  to  Dr.  T.  Wemyss  Fulton,  Superintendent  of  the  Scientific 
Work  of  the  Fishery  Board  for  Scotland. 

FidUmia  hinuta,  T.  Scott  (sp.  nov.).     PI.  XXIII.,  figs.  6-12. 

Description  of  the  Female. — Length  about  *63  mm.  (^  of  an  inch). 
Body  somewhat  slender  and  sub-cylindrical,  the  posterior  margins  of 
abdominal  segments  fringed  with  short  projecting  hairs,  which  give  to  this 
part  of  the  animal  a  peculiarly  hirsute  appearance,  caudal  f  urea  short, 
rostrum  small  (fig.  5). 

Antennules  rather  slender,  and  shorter  than  the  cephalo-thoracic  segment^ 
eight-jointed;  the  first  three  joints  are  moderately  large,  but  the  others  are 
short ;  all  the  joints,  with  the  exception  of  the  first,  are  more  or  less 
setiferous;  an  elongated  and  slender  asthetask  springs  from  the  upper 
distal  angle  of  the  fourth  joint  (fig.  6).  The  approximate  proportional 
lengths  of  all  the  joints  are  shown  by  the  formula — 

Proportional  lengths  of  the  jointe,  .  10  *  14  *  11  •  6  •  5  •  7  *  6  •  6 
Numbers  of  the  joints     ,        .  i     1    •    2      *      8    •    4    •    6    •    6    •    7    '    8 

The  antennffi  are  similar  to  those  of  Gletodes ;  the  secondary  branches 
are  yery  small,  and  one-jointed,  and  fumbhed  with  a  single  terminal 
hair  (fig.  7). 

Mouth  organs  somewhat  similar  to  those  of  Gletodes ;  the  second  max- 
illipeds,  which  are  moderately  elongated,  are  provided  with  long  slendei 
terminal  claws  (fig.  8). 

The  thoracic  feet  are  all  moderately  slender;  the  outer  branches  of  the 
first  four  pairs  and  the  inner  branches  of  the  second,  third,  and  fourth 
pairs  are  all  three-jointed,  while  the  inner  branches  of  the  first  pair  are 
only  two-jointed.  All  the  inner  branches  are  short;  those  of  the  first 
pair  are  just  about  half  the  length  of  the  outer  branches  and  carry  three 
small  terminal  setee  or  spines  (fig.  9).  The  inner  branches  of  the 
other  three  pairs  are  scarcely  more  than  a  third  of  the  length  of  the  outer 
branches  (fig.  10).  The  outer  branches  of  the  same  three  pairs  are 
rather  more  elongated  than  those  of  the  first  pair. 

In  the  fifth  pair  the  basal  consists  of  a  narrow  plate  articulated  to  the 
last  thoracic  segment,  and  bearing  one  or  two  small  marginal  setee;  the 
exterior  extremity  of  the  basal  joint  is  produced  into  a  very  narrow  lobe 
which  forms  the  base  of  a  small  seta.  The  secondary  joints  are  narrow 
and  sub-cylindrical,  and  about  four  times  longer  than  broad,  and 
furnished  with  about  half-a-dozen  small  marginal  and  terminal  setae 
(fig.  11). 

JJaWto^.— Station  VI.,  Firth  of  Forth  (off  St.  Monans),  dredged 
in  13  to  15  fathoms,  on  May  22nd,  1901. 

Remarks. — ^This  species  somewhat  resembles  Gletodes  irrasa,  T.  Scott, 
in  its  hirsute  appearance,  but  in  that  species  the  antennules  are  six-jointed, 
the  inner  branches  of  all  the  first  four  pairs  of  thoracic  feet  are  only  two- 
jointed,  while  the  caudal  furca  are  moderately  long  and  slender.  The 
species  does  not  resemble  any  described  form  known  to  mo. 

Nannopus  palustris,  G.  S.  Brady.     PI.  XXIII.,  figs.  13-26. 

1880.    Nannopus  pcUustris,  Brady,  Mon.  Brit.  Copep.,  vol.  ii., 
p.  101,  pi.  Ixxvii.,  figs.  18-20. 

This  curious  and  rather  interesting  copepod,  which  Professor  O.  S.  Brady 
discovered  living  in  brackish  water  pools  in  a  salt  march  at  Seaton 
Sluice,  Northumberland,  and  which  has  subsequently  been  found  in 
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similar  situations  in  various  parts  of  the  British  Islands  as  well  as  on  the 
Continent,  was  during  the  preceding  summer  (1901)  obtained  near 
Newburgh  on  the  Ythan,  Aberdeenshire.  Both  the  males  and  females 
of  NaitTwpus  pdlvAitris  were  obtained  in  the  brackish  water  pools  at  this 
Aberdeenshire  Station,  and  as  no  description  or  drawing  of  the  male  has 
yet,  so  far  as  I  know,  been  published,  die  following  notes  on  both  of  the 
sexes  may  be  of  interest. 

The  body  of  the  female  seen  from  the  dorsal  aspect  is  moderately  stout 
anteriorly,  but  tapers  gradually  and  evenly  towards  the  posterior  end 
(fig,  13);  the  female  specimen  represented  by  the  drawing  measures 
about  -9  mm.  (^  of  an  inch)  in  length. 

The  anteunules,  which  are  short  and  stout,  are  composed  of  five  joints, 
the  penultimate  joint  being  very  small;  the  last  four  joints  are 
densely  setiferous,  but  the  sensory  filament  (asthetask)  which  springs 
from  the  end  of  the  third  joint  is  comparatively  short  and  slender 
(fig.  16). 

The  antennae  are  very  small,  though  comparatively  moderately  stout ; 
the  secondary  branch  is  small  and  one-jointed  and  provided  with  a  few 
apical  setsB  (fig.  16). 

The  mandibles  are  moderately  stout,  their  biting  end  is  somewhat 
truncate  and  provided  with  a  few  stout  teeth ;  the  mandible-palp  consists 
of  a  Qpe-jointed  and  somewhat  dilated  appendage  articulated  near  the 
base  of  the  mandible  and  provided  with  a  few  short  setae  (fig.  1 7). 

The  second  maxillipeds  are  small,  the  terminal  claws  are  moderately 
stout  and  carry  a  few  minute  hairs  on  their  inner  margins  (fig.  18). 

In  the  first  four  pairs  of  thoracic  feet  the  outer  branches,  which  are 
moderately  stout,  are  all  three-jointed  and  armed  with  elongate 
though  somewhat  slender  spines  on  their  outer  margins;  the  inner  branches 
of  the  first,  second,  and  third  pairs  are  considerably  shorter  than  the 
outer,  and  each  composed  of  two  joints,  but  the  inner  branches  of  the 
first  pair  are  rather  smaller  than  those  of  the  second  and  third  {fig,  19). 
The  inner  branches  of  the  fourth  pair  are  rudimentary  and  consist  of 
a  single  minute  joint  which  carries  a  very  small  and  a  moderately 
elongated  seta  (fig.  20). 

The  fifth  pair  resemble  somewhat  closely  the  fifth  pair  in  Enhydrosoma 
curvatunif  Brady  and  Robertson,  the  basal  joint  is  very  broad  and  short, 
they  form  short  lamelliform  plates  along  the  postero-ventral  margin  of 
the  last  thoracic  segment,  four  moderately  stout  plumose  setae  spring  from 
the  edge  of  the  inner  half  of  each  basal  joint ;  the  secondary  joints  are 
small  and  sub-rotund,  and  each  furnished  with  five  moderately  long  setae 
round  the  distal  margin  (fig.  21). 
The  caudal  furca  are  very  short. 

Description  of  the  Male. — The  male  differs  little  from  the  female  except 
in  the  following  points ;  it  is,  when  seen  from  above,  distinctly  narrower 
than  the  female,  especially  towards  the  anterior  end  (fig.  14).  The  anteu- 
nules are  shorter  and  less  prominent,  the  basal  joints  are  also  more 
dilated,  but  the  antennules  taper  quickly  towards  the  distal  end,  the  pen- 
ultimate joint  is  considerably  swollen  and  assumes  a  utricule-like  form, 
while  the  end  joint  is  very  small  (fig.  23). 

The  mouth  organs  in  the  male  appear  to  be  very  similar  to  those  of  the 
female.  The  thoracic  feet  are  also  similar  in  both  sexes,  except  that  the 
inner  branches  of  the  third  pair  are  provided  with  a  short  but  stout  ter- 
minal spine  slightly  hooked  at  the  end,  and  a  single  plumose  seta  instead 
of  a  moderately  long  slender  spine  and  two  plumose  setae  as  in  the  third 
pair  in  the  female  (fig.  24).  The  fifth  pair  in  the  male  resemble  those  of 
the  female,  except  that  the  secondary  joint  appears  to  be  almost  obsolete 
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(fig.  25) ;  the  appendages  to  the  first  abdominal  segment  in  the  male  are 
small  and  carry  three  sets — two  moderately  long  and  one  short. 

Dr.  Engene  Cann  has  given  a  yery  full  series  of  figures  of  the  female, 
but  he  refers  to  the  male  as  being  unknown.* 

DactyhpuM  eoronatua,  T.  Scott. 

1894.    Dactylopus  coronatus^  T.  Scott,  12th  Ann.  Bept.  of  the 
Fishery  Board  for  Scot.,  pt.  iii.,  p.  255,  pi.  ix.,  figs.  12-20. 

This  species  was  dredged  off  the  North  Craig,  Inchkeith,  Firth  of 
Forth,  in  8  fathoms,  on  July  4ih,  1901.  The  first  specimens  from  which 
the  species  were  described  were  also  obtained  in  the  Firth  of  Forth,  but 
in  the  vicinity  of  the  Bass  Bock,  near  the  mouth  of  the  estuary.  The 
Firth  of  Forth  appears  to  be  the  only  Scottish  locality  where  this 
Daetylopua  has  been  hitherto  obtained. 

OylindropsyUus  Imvts^  O.  S.  Brady. 

1880.     OylindropsylluB  IceviSf  O.  S.  Brady,  Mon.  Brit  Copep., 
vol  iii.,  p.  30,  pi.  Ixxxiv.,  figs.  1-8. 

A  male  specimen  of  this  large  and  somewhat  remarkable  species  was 
obtained  in  some  bottom  material  from  Smith  Bank,  Moray  Firth,  on 
February  15th,  1901. 

MoNSTBILLIDiB. 

The  Family  Monstrillida  is  represented  in  the  copepod  fauna  of  our 
seas  from  the  English  Channel  to  the  Shetland  Islands ;  a  few  of  the 
species  appear  to  be  somewhat  local  in  their  distribution,  while  others  are 
co-extensive  with  the  seas  that  surround  our  shores.  The  family  com- 
prises the  two  genera  ManstrtUa,  Dana,  and  TJutumaleus,  Rxoyer,  and 
both  are  represented  in  the  marine  fauna  of  Scotland.  Specimens  be- 
longing to  this  curious  group  of  copepods  have  been  captured  at  odd 
times  in  the  Firth  of  Forth  almost  every  year  since  1888.t  The  first 
specimens  obtained  were  ascribed  to  Cymhasoma  rigida,  I.  C.  Thompson, 
but  they  were  shortly  afterwards  submitted  to  Mr.  Gilbert  C.  Bourne, 
who  was  preparing  a  revision  of  the  various  forms  which  had  recently 
been  observed  in  the  British  seas,  and  his  opinion  of  these  specimens 
from  the  Forth  estuary  was  that  they  were  identical  with  MonstriUa 
Jidgolandica^  Claus.$  Other  specimens  have  been  obtained  at  odd  times 
which  appeared  to  belong  to  the  same  species,  and  also  one  or  two  belong- 
ing to  a  different  species,  and  which  were  subsequently  identified  as  the 
true  MondriUa  rigida  of  L  C.  Thompson.  Two  apparently  adult  speci- 
mens of  a  MoMiriUa  were  obtained  in  some  tow-net  gatherings  collected 
by  the  "  Garland ''  on  the  24th  of  July,  1901,  and  as  they  seem  to  differ 
from  those  previously  mentioned  as  occurring  in  the  Forth  estuary,  I 
give  here  a  short  description  of  them — they  appear  to  be  identical  with 
Uie  form  described  by  Dr.  Giesbrecht  under  the  name  of  MondriUa 
larufiremia. 

Specimens  of  MomtrtUa  have  also  in  recent  years  been  obtained  in  the 
Firth  of  Clyde,  and  though  usually  they  have  occurred  very  sparingly, 
yet  on  one  or  two  occasions  large  numbers  have  been  obtained  in  a  single 
tow-net  gathering.    In  a  small  gathering  of  material,  in  which  there  was 

»  Les  Cop^p.  du  Boulonnais,  p.  166,  pi.  !▼.,  fig.  6-21  (1892). 
f  Annual  Beport  of  the  Fishenr  Board  for  Sootland,  Part  IH..  p.  816  (1889). 
I  Notes  on  the  genm  Monstrilla,  Dana ;  Quart.  Joum.  Micr.  Sci.,  (2),  vol.  80,  p.  515 
pL  xxzTii.,  figs.  14, 15  (1890). 
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a  good  deal  of  fibrous  matter,  collected  in  Loch  Fyne  on  September  29th, 
1899,  over  eighty  specimens  of  MonstriUa  were  obtained,  while  in 
another,  collected  on  the  28th  of  November,  twenty-seven  specimens 
were  found.*  All  these  specimens,  which  appear  to  belong  to  the  one 
species,  I  have  recorded  as  MonstrUla  (?)  dancBy  Clapar^de.t  It  may  be 
remarked,  however,  that  Dr.  Oiesbrecht  seems  to  think  that  the  species 
described  by  Clapar^e  is  not  a  MomtrtUOf  but  should  be  placed  in  the 
genus  Thaumaleu8.t 

In  a  tow-net  gathering  collected  in  Lerwick  Harbour  in  October 
last  year  (1900),  a  specimen  belonging  to  the  group  of  copepods  under 
consideration  was  obtained,  but  owing  to  some  doubt  concerning  its 
identification  it  was  left  over  for  further  examination.  I  now  find  that 
this  specimen  belongs  to  the  genus  Thaumdleua  of  Elroyer,  and  a  short 
description  of  it  follows  that  of  MonstriUa. 

But  besides  the  specimens  alluded  to  above,  others  have  been  obtained 
in  the  Moray  Firth,  which  have  still  to  be  examined ;  but  the  study  of 
the  group  is  a  somewhat  difficult  one,  and  the  more  so  as  some  of  the 
descriptions  and  figures  of  the  earlier  writers  are  sometimes  wanting  in 
that  fulness  necessary  for  certain  identification. 

MonstriUa  longiremis,  Giesb.    PI.  XXY.,  figs.  3,  4. 

1892.  MonstriUa  longiremis,  Giesbrecht,  Pelagischen  Copepoden 
des  Golfes  von  Neapel,  p.  589,  pi.  46,  figs.  10,  U,  22,  37, 
41. 

The  Monstrilla  which  I  now  record  from  the  Firth  of  Forth  was 
obtained  in  a  bottom  tow-net  gathering  collected  at  Station  V.  (to  the 
west  of  May  Island)  on  July  24th,  1901.  The  antennules  (first  antennae) 
are  moderately  elongated,  but  with  the  exception  of  an  articulation  near 
the  base,  the  joints  are  very  indistinct ;  the  setss  were  imperfect,  and  did 
not  show  the  branched  structure  exhibited  in  Dr.  Giesbrechf  s  figure  of 
the  antennule  of  Monstrilla  longiremis.  In  the  general  form  of  the  body 
and  of  the  thoracic  appendages  the  Forth  specimen  agrees  very  well  with 
the  species  named.  The  abdomen  consists  of  four  segments,  but  the 
articulation  between  the  first  and  second  is  not  very  marked,  the  third 
and  fourth  are  short  and  distinct.  The  furca  are  of  moderate  size,  and 
are  each  provided  with  five  setse  as  shown  in  the  figure ;  no  trace  of  a 
sixth  seta  could  be  observed. 

The  fifth  feet  consist  each  of  a  short,  one-jointed  sub-cylindrical  branch, 
the  proximal  half  of  which  is  somewhat  delated  interiorly ;  each  branch  is 
furnished  with  three  apical  setae,  the  inner  one  being  much  shorter  than 
the  other  two,  and  a  fourth  seta  springs  from  the  inner  margin  as  shown 
in  the  figure. 

From  these  descriptive  notes  on  this  specimen  from  the  Firth  of  Forth 
there  seems  to  be  little  doubt  that  it  is  identical  with  the  species 
described  by  Dr.  Giesbrecht  under  the  name  of  Monstrilla  longiremis.  The 
Forth  specimen  certainly  does  not  show  the  branching  setae  exhibited  in 
Dr.  Giesbrecht's  figure ;  but  this  is  not  very  surprising  when  it  is  remem- 
bered how  delicate  these  long  branching  setae  are,  and  the  friction  they 
may  be  subjected  to  while  in  the  tow-net.  The  specimen  I  have  described 
is  a  female ;  no  male  was  observed. 

*  Eighteenth  Annoal  Report  of  the  Fishery  Board  for  Scotland,  Part  HI.,  pp.  898-99, 
pi.  3^.,  figs.  15-20  (1890). 

fThis  specie*  has  also  recently  been  observed  in  a  gathering  from  the  Firth  of  Forth 
coUeoted  at  Station  V.  in  1901. 

X  Pelagischen  Copepoden  dee  Golf  ee  von  Neapel,  p.  578  et  $eq» 
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Dr.  Qiesbrecht),  in  his  great  work  on  the  Pelagic  Copepoda  of  the  Gulf 
of  Naples,  seems  to  be  in  doubt  as  to  whether  the  Forth  specimens  con- 
sidered by  Mr.  Bourne  as  belonging  to  the  Monstrilla  hdgolandicay 
Glaus,  can  really  be  identical  with  that  species,  and  is  rather  inclined  to 
ascribe  them  to  his  M,  longiremis;  the  chief  difl&culty  in  the  way  of 
accepting  this  conclusion,  however,  is  that  Bourne,  in  describing  the 
specimens,  states  that  they  possessed  six  furcal  setce,  whereas  in  M. 
longiremis  there  are  only  five ;  unfortunately  the  mounted  preparations 
from  which  the  original  description  and  figures  were  prepared  were  acci- 
dentally destroyed,  and  I  am  therefore  unable  to  throw  any  light  on  the 
subject ;  but  the  occurrence  of  the  specimen  of  Monstrilla  longiremis  just 
recorded  seems  to  lend  some  support  to  the  doubt  expressed  by  Dr. 
Giesbrecht  Moreover  it  is  interesting  to  note  that  none  of  the  species 
mentioned  by  Mr.  Bourne  appear  to  have  been  provided  with  ^ve  furcal 
setaB,  the  number  observed  being  either  three  or  six. 

Thaumcdeus  thompsoni,  Giesb.    PI.  XXV.,  figs.  6,  6. 

1892.  Thaumaleus  thompsoni,  Pelagischen  Copepoden  des  Golfes 
von  Neapel,  p.  584,  pi.  46,  figs.  7,  27,  31,  36,  40. 

A  male  specimen  of  a  Copepod,  which  is  apparently  identical  with 
Thaumaleus  thompsoni,  Giesbrecht,  was  obtained  in  a  tow-net  gathering 
collected  in  Lerwick  Harbour,  Shetland,  on  October  15th,  1901.  In  the 
male  of  this  species  the  first  of  the  two  abdominal  somites  is  shorter  than 
the  second,  while  in  the  female  the  first  abdominal  segment  is,  according 
to  Dr.  Giesbrecht,  distinctly  more  dilated  than  the  other.  The  caudal 
furca  in  the  male  are  each  provided  with  three  setae  (fig.  5),  but  the 
female,  according  to  Giesbrecht,  has  four. 

One  of  the  more  obvious  diflferences  between  the  genus  ThaumxHeus 
and  Monstrilla  is  that  in  the  first  the  abdomen  is  composed  of  not  more 
than  two  segments,  exclusive  of  the  caudal  furca,  whereas  in  Monstrilla 
the  abdomen  is  composed  of  three,  and  sometimes  of  four,  segments. 
Moreover,  in  Tliaum^aletts  the  number  of  hairs  on  the  caudal  furca  is 
usually  three  or  four,  while  Monstrilla,  on  the  other  hand,  is  provided  with 
five  or  six  furcal  setce. 

LlOHOMOLGID^. 

Lichomolgits  furcillattis,  Thorell. 

This  species  was  obtained  in  the  washings  of  some  dredged  material 
collected  at  the  north  end  of  Inchkeith  on  May  23rd,  1901. 

Lichomolgus  hirsutipes,  T.  Scott. 

1893.  LicTiomolgus  hirsutipes,  T.  Scott,  11th  Ann.  Kept,  of  the 
Fishery  Board  for  Scotland,  pt.  iii.,  p.  206,  pi.  iv.,  figs. 
1-12. 

This  was  dredged  off  the  North  Craig,  Firth  of  Forth,  on  July  4th, 
1901 ;  the  species  was  described  from  specimens  collected  in  the  vicinity 
of  the  Bass  Rock  at  the  mouth  of  the  estuary  in  1893  ;  it  appears  to  be 
a  rare  species. 

Pseudanthessius  liber  (Brady  and  Robertson). 

1875.     Lichomolgus  liber,  B.  and  B.,  Brit.  Assoc.  Report,  p.  197. 

This  species  was  obtained  in  the  same  gathering  with  the  last.  It 
appears  to  be  a  more  common  and  more  widely  distributed  species  than 
Lichomolgus  hirsutipes. 
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Pdeudopsyllua^  T.  Scott  (gen.  noy.). 

Somewhat  like  C^auHa,  Clapai^de,  in  general  appearance ;  the  abdomen 
scarcely  distinct  from  the  thorax ;  antennules  composed  of  six  short  but 
stout  joints.  The  antennae  are  somewhat  similar  to  those  of  Hersiliodes, 
Cinu.  Second  maxillipeds  apparently  two-jointed,  and  armed  with  ex- 
tremely long  and  powerful  terminal  claws ;  other  mouth  organs  unknown. 
The  first  four  pairs  of  thoracic  feet  have  both  branches  three-jointed  as  in 
HersUiodes,  Fifth  pair  short,  and  composed  of  a  single  lamelliform  joint. 
Male  unknown. 

PseudopeyUua  elongatus,  T.  Scott  (sp.  nov.).    PI.  XXIV.,  figs.  36-42. 

Description  of  the  Female. — Length  1*4  mm.  (^  of  an  inch).  Body 
elongate-narrow ;  when  viewed  from  above  the  anterior  thoracic  portion 
is  slightly  broader  than  the  abdomen,  but  the  distinction  between  thorax 
and  abdomen  is  not  very  marked  (fig.  36).  The  cephalo-thoracic  segment 
is  about  equal  to  the  entire  length  of  the  next  four ;  rostrum  short. 

Antennules  very  short  and  stout  and  composed  of  six  sub-equal 
joints;  moderately  setiferous  and  provided  with  three  sensory  fila 
ments — one  on  the  fourth  joint,  one  on  the  fifth,  and  one  on  the  end 
of  the  last  joint  (fig.  37).  The  formula  shows  approximately  the  lengths 
of  the  different  joints  ; — 

Proportional  lengths  of  the  joints,    16  •  11  •  9  •  12  •  10  •  13 

Numbers  of  the  joints,  -         1«2'3'4'5*6 

The  antennee  are  small  but  moderately  stout,  the  first  joint  is  the 
largest,  the  second  and  third  are  small,  while  the  fourth  is  nearly  as  long 
as  the  second  and  third  combined;  the  exterior  angle  of  the  joint 
extends  forward  to  near  the  middle  of  the  end  joint  and  terminates  in  a 
small  spine ;  the  end  joint  seems,  for  the  reason  just  stated,  to  arise  from 
slightly  beneath  the  penultimate  one,  somewhat  similar  to  the  structure 
of  the  same  appendages  in  species  of  HersUiodea  (fig.  38). 

The  second  maxillipeds — the  only  mouth  organs  obtained — are  robust 
and  armed  with  long  and  powerful  terminal  claws  (fig.  39). 

The  first  four  pairs  of  thoracic  feet  are  stout,  moderately  elongated, 
and  with  both  branches  three-jointed  and  of  nearly  equal  length.  In  the 
outer  branches  of  the  first  pair  (i^g,  40)  a  stout  and  moderately  long  spine 
springs  from  the  outer  distal  angle  of  the  first  and  second  joints,  while 
the  end  joint  carries  three  similar  spines  on  the  outer  margin  and  apex ; 
a  plumose  seta  springs  from  the  inner  margin  of  the  second  joint,  and  five 
from  the  inner  margin  and  apex  of  the  last  joint ;  the  first  and  second 
joints  of  the  inner  branches  are  each  provided  with  one  plumose  seta  on 
the  inner  margin,  while  the  end  joint  carries  two  marginal  and  two  apical 
setsB,  in  addition  an  elongate  spine  which  springs  from  its  outer  distal 
angle.  In  the  fourth  pair  the  armature  of  the  first  and  second 
joints  of  the  outer  branches  is  similar  to  that  of  the  first  and  second  jouits 
of  the  outer  branches  of  the  first  pair  except  that  the  marginal  spines  are 
not  so  elongated ;  but  the  armature  of  the  end  joint  differs  from  that  of 
the  same  end  joint  of  the  first  pair  in  that  it  carries  only  one  small  spine 
on  the  distal  half  of  the  outer  margin  and  a  moderately  long  but  slender 
sub-apical  spine,  while  round  the  inner  margin  and  apex  there  are  six 
instead  of  five  plumose  set» ;  the  armature  of  the  inner  branches  differs 
from  that  of  the  inner  branches  of  the  first  pair,  the  second  joint  is  pro- 
vided with  two  setas  on  its  inner  margin  instead  of  one,  while  the  end 
joint  bears  only  three  apical  set»,  inst^d  of  four  set»  and  an  elongate 
spine  as  in  the  first  pair  (fig.  41). 
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The  fifth  pair  consist  each  of  a  single  one-jointed  lamelliform  branch, 
sub-cylindrical  in  outline  and  fully  twice  as  long  as  broad ;  they  are  each 
famished  with  a  single  seta  on  the  outer  margin,  while  two  setae  and  a 
small  spine  spring  from  the  truncated  apex — the  spine  being  articulated 
at  the  inner  angle ;  a  seta  also  springs  from  the  exterior  angle  of  the  last 
thoracic  segment,  to  which  the  fifth  foot  is  articulated  (fig.  42). 

The  caudal  furca  are  moderately  broad  and  nearly  as  long  as  the 
last  abdominal  segment  (fig.  36). 

^oW^a^.— Dredged  at  Station  VII.,  Firth  of  Forth  (between  Fidra 
and  the  Bass  Rock),  on  July  9th,  1901.  Only  a  single  female  specimen 
was  observed. 

Remarks. — The  specimen  described  above  has  such  a  close  general 
resemblance  to  Clatma  dtUTiaCy  T.  and  A.  Scott,*  that  it  was  at  first 
considered  to  belong  to  the  same  genus,  but  when  closely  examined  it  is 
found  to  differ  in  several  important  points,  i,e.  the  structure  of  the 
antennsB  and  the  form  and  armature  of  the  second  maxilllpeds.  The 
inner  branches  of  the  first  four  pairs  of  thoracic  feet  are  all  three-jointed, 
and  thus  differ  very  distinctly  from  those  of  OlauHa. 

I  do  not  know  of  any  genus  or  species  to  which  this  copepod  could 
be  ascribed. 

ASTBBOOHBRIDiB. 

Aaterocheres  molaceue  (Claus). 

This  somewhat  rare  species  was  obtained  in  a  bottom  gathering  collected 
about  60  miles  to  the  east  of  Shetland  (or  180  miles  north-east  of 
Buchan-ness),  on  May  22nd,  1901.  This  species  has  been  taken  by 
my  son,  Mr.  Andrew  Scott,  in  the  Irish  Sea,t  and  it  has  also  been  obtained 
in  the  Firth  of  ClydcJ 

Rhynchomyzon  purpurocindum  (T.  Scott). 

This  distinct  and  widely  distributed  species  was  observed  in  some 
material  dredged  at  the  north  end  of  Inchkeith  on  May  23rd,  1901.  The 
specimens  from  which  the  species  was  described  were  also  obtained  in  the 
Firch  of  Forth,  but  nearer  the  mouth  of  the  estuary.  Rhynchomyzon 
purpurocmctum^  though  widely  distributed,  is  not  very  common,  and 
occurs  only  very  sparingly. 

AcontiophoruB  omatus  (Brady  and  Robertson). 

1875.    Aseomyzon  omaium,  Brady  and  Robertson,  Brit.  Assoc. 

Rept.,  1875,  p.  197. 
1880.     Acontiophorus  armatus,  G.  S.  Brady,  Mon.  Brit.  Copep., 

vol.  iiL,  p.  71,  pi.  Ixxxvii.,  figs.  8-15. 

A  few  specimens  of  this  fine  species  were  obtained  in  the  washings  of 
some  dredged  material  collected  near  North  Craig,  Firth  of  Forth,  on  July 
4th,  1901.  This  is  the  first  time  Aeontiophorua  omatus  has  been  observed 
in  the  Firth  of  Forth.  It  is  a  moderately  large  species,  being  not  only 
robust  in  form  bnt  reaching  a  length  of  about  one  and  a  half 
millimetres. 

*  Ann.  and  Mag.  Nat  Hist.,  (6),  vol.  lyiii.,  p.  1,  pi  1,  figs.  1-12. 
t  Report  for  1895  on  the  Lancashire  Sea-Fisheries  Laboratory,  p.  54,  pi  ▼.,  figs.  16-26 
described  under  the  name  of  Atcomyzon  thompsoni),  pub.  189o. 
t  Sixteenth  Annual  Report  of  the  Fishery  Board  for  Scotland.  Pftrt  III.,  p.  270  (1896). 
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CrtbroporUius  Normani  (Brady  and  Robertson). 

1875.     DyspontiuB  Normani^  Brady  and  Robertson,  Brit.  Assoc. 

Report  (1875),  p.  197. 
1880.     Artotrogus  Normani,   G.  S.  Brady,  Mon.  Brit.  Copep., 

vol.  iii.,  p.  63,  pi.  xci.,  figs.  12-16;  pi.  xcii.,  fig.  14;  pi.  xciii., 

fig.  10. 
1897.    Bradypontius    Normani,    T.   Scott,    15th    Ann.    Rept. 

Fishery  Board  for  Scotland,  pt.  iii,  p.  154,  pL  ii.,  figs.  1,  2; 

pi.  iii,  figs.  1-11. 
1899.     Oribropontius  Normani,   Giesb.,  Die  Asterocheriden  des 

Golfes  Yon  Neapel,  p.  86,  pi.  7,  figs.  40-47. 

This  fine  species  was  obtained  in  the  same  gathering  with  the  one  last 
recorded,  and  is  the  first  time  it  has  been  noticed  in  the  Firth  of  Forth. 
As  will  be  observed  from  the  synonymy,  the  genus-name  has  undergone 
several  changes.  Moreover,  the  colour  of  the  living  specimens,  as  shown 
by  the  drawings  given  in  the  15th  Annual  Report  of  the  Fishery  Board 
for  Scotland,  is  somewhat  singular,  and  more  ornate  than  is  usually  met 
with  amongst  the  copepod-fauna  of  our  seas;  unfortunately,  however, 
the  bright  colouration  is  very  evanescent  in  specimens  preserved  in 
alcohol. 

Bradypontius  magniceps  (G.  S.  Brady). 

1880.    Artotrogus  magniceps,  Brady,  Mon.  Brit.  Copep.,  vol.  iii, 

p.  61,  pi.  xciii.,  figs.  1-9. 
1895.     Bradypontius  magniceps,  Giesb.,  Sub-fam.,  gen.,  and  sp. 
of  the  Copepod  Fam.  Ascomyzontidse,  Thorell ;  Ann.  Mag. 
Nat.  Hist.,  (6),  vol.  16,  p. 
This,  which  is  also  a  moderately  large  species,  was  obtained  in  a 
gathering  of  dredged  material  collected  at  the  north-west  end  of  Inch- 
keith  on  May  23rd|  and  in  another  gathering  collected  near  North  Craig 
on  July  4th,  1901 ;  one  or  two  of  the  female  specimens  obtained  in  the 
last  gathering  were  carrjdng  ovisacs. 

Bradypontius  magniceps,  though  apparently  widely  distributed,  is 
not  very  common,  very  few  specimens  being  found  in  any  single 
gathering. 

CaneertUa  tubulaia,  Dalyell.    PL  XXV.,  fig.  7. 

1857.     GancenUa  tvbtdata,  Dalyell,  The  Powers  of  the  Creator, 

vol.  i,  p.  233,  pi.  xxii,  figs.  1-5. 
1892.     CanceriUa  tubulaia,  Canu,  Les  Cop^podes  du  Boulonnais, 

p.  255,  pi.  xxix.,  figs.  5-13. 

A  female  specimen  (fig.  7)  of  CanceriUa  tvhtdata  was  obtained  in  a 
gathering  of  Crustacea  collected  in  the  deep  water  (60  fathoms)  off  Aber- 
deen on  August  2nd,  1901.  The  species,  which  appears  to  be  rare  in  the 
British  seas,  has  been  recorded  by  Mr  I.  C.  Thompson  from  the  Irish 
Sea*,  and  Dr.  Canu  has  described  it  in  his  work  on  the  Copepods  found 
near  Boulogne.t  This  b  the  first  time  I  have  met  with  it  notwith- 
standing that  a  careful  look-out  for  it  has  been  kept  up  for  several 
years. 

In  1893,  T.  and  A.  Scott  recorded  Ckdigidium  vagdbundum,  Claus, 
from  the  Moray  Firtht.      This  copepod  Canu  in  1892  §  and  more 

*  Additions  to  the  Copepoda  of  Urerpool  Bay,  TroMi,  Upool  BioL  Soc,  vol  ix. 
p.  101. 
t  Les  Cop^podes  du  Booloimaifi,  p.  265.  pi.  xziz.,  figs.  5-18  (1893). 
±Aim.  andMag.  Nat.  HistTW,  vol.  xii,  p.  848  (Ootobw,  1888). 
f  Les  Cop^podee  da  Bonlonnais,  p.  266. 
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recently  Giesbrecht*  have  described  as  the  male  of  GanceriUa,  There  is 
in  some  respects  a  similarity  in  the  structure  of  CcUigtdium  with  that  of 
GanceriUa,  but  I  am  not  sure  that  the  relationship  between  the  two  has 
been  fully  established.  Dr.  Edward  Graeffe  in  his  fauna  of  the  Gulf 
of  Trieste  retains  CcUigtdium  vagabundum,  Glaus,  ^^under  its  distinctive 
name,  without  any  reference  to  its  sexual  relationship  with  CaneerUla.  t 

Herpyllobiid^. 

Salenskya  tuberosa,  Giard  and  Bonnier.     PL  XXV.,  figs.  17-22. 

1895.    Satenshya  tuhero$ay  Giard  and  Bonnier,  Contrib.  k  T^tude 
des  Epicarides ;  Bull.  Scient.,  vol.  xxv.,  p.  472,  pi.  xiii 

A  few  specimens  of  this  remarkable  form  were  found  fixed  between  the 
thoracic  legs  of  Ampelisca  spinipes,  Boeck,  dredged  near  North  Craig, 
Firth  of  Forth,  on  July  7th,  1901.  They  agree  very  closely  with  the 
figure  of  Giard  and  Bonnier,  who  obtained  a  single  female  and  three 
"  pygmy  males  "  on  a  specimen  of  the  same  amphipod  from  Le  Croisie. 

The  female  (fig.  17)  measures  about  -84  mm,  (^  of  an  inch)  in  length, 
and  it  is  about  as  broad  as  long ;  one  or  two  of  the  females  carried  two 
globular  ovisacs,  each  one  being  nearly  as  large  as  the  copepod  itself. 
No  appendages  are  present. 

What  seem  at  first  sight  to  be  the  males,  but,  as  Hansen  [has  shown 
(ChouiostomatidflB,  p.  19),  are  really  the  larvae — the  adult  males  being 
degenerate  like  the  females — (fig.  18)  measure  about  '15  mm.  (yJirof  an 
inch).  The  anterior  segment  of  the  body  is  comparatively  greatly  dilated, 
the  remaining  segments  are  small.  The  antennules  are  very  short,  and 
three  (or  four)  jointed,  and  furnished  with  two  terminal  setae  and  a  club- 
shaped  appendage  represented  in  the  figure  (fig.  19).  Two  pairs  of  limbs 
which  represent  the  first  and  second  maxillipeds  are  shown  in  figures  12 
and  13. 

My  son,  when  dissecting  the  larvae,  was  able  to  make  out  two  pairs  of 
thoracic  feet ;  each  foot  appeared  to  be  composed  of  a  two-jointed  basal 
part  and  a  single  one-jointed  branch,  which  was  armed  with  two  small 
spines  on  the  exterior  margin,  and  four  plumose  on  the  inner  margin  and 
apex. 

This  description  will  be  found  to  differ  (possibly  by  reason  of  age) 
from  the  character  shown  by  Giard  and  Bonnier,  and  my  figures  show  a 
further  difference  in  a  greater  segmentation  of  the  hinder  part  of  the 
abdomen. 

It  is  very  probable  that  the  parasite  is  congeneric,  and  quite  possible 
that  it  is  identical  with  Rhizorbina  ampltscce,  Hansen,  described  from 
Ampdisca  Icevigata,  Lilljeborg,  by  Hansen,  in  1892  (Entomol.  Med- 
delelser,  ii.,  pp.  207-234,  pi.  iii.),  a  memoir  which  I  have  not  yet  been 
able  to  consult,  t 

Order  OSTRACODA. 

A  considerable  number  of  Ostracoda  have  been  observed  in  the  dredged 
material  examined  during  the  year,  but  as  they  apparently  all  belong  to 
described  species  which  for  the  most  part  are  more  or  less  generally  dis- 
tributed, I  will  only  refer  to  the  two  following  which  appear  to  be  some- 
what rare. 

*  Fauna  u.  Flora  d.  Golfes  u.  Neapel,  toU  »▼.,  Astrocheriden,  pp.  95  and  112,  pi.  z. 
figs.  1-11. 

t  Fauna  d.  Golfes  v.  Triest,  AH>eU,  d  Zoclog,  InstUtUe  zu  Wien,  t.  liil,  haft  1,  p.  43 
(1900). 

$1  desire  to  express  my  indebtedness  to  Prof.  D'Arcy  W.  Thompson  for  the  identifica- 
tion of  this  interesting  crostaoean,  as  well  as  for  other  information  concerning  it 
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Sarsiella  (?)  capsula^  Norman.     PL  xxv.,  figs.  27-32. 

Three  specimens  of  an  Ostracod — a  Sarsidla — were  obtained  in  some 
sand  collected  about  twenty-two  miles  to  the  north  of  the  Shetland 
Islands  on  May  17th,  1901.  The  sand  had  been  for  a  time  immersed  in 
formaline,  and  this  may  probably  bo  the  reason  why  the  shells  of  these 
specimens  are  comparatively  soft  and,  when  seen  from  the  side  (fig.  27), 
show^a  somewhat  even  surface  instead  of  being  solid,  and  with  the 
surface  more  or  less  corrugated  as  seen  in  typical  specimens  (see  Part  IT. 
of  Monograph  published  by  Professor  O.  S.  Brady  and  the  Rev. 
A.  M.  Norman*). 

The  specimen  represented  by  the  drawing  (fig.  27)  is  that  of  a 
female,  and  the  shell  when  seen  from  the  side  is  somewhat  obliquely  rotun- 
date,  the  length  being  rather  greater  than  the  height,  and  measuring  about 
1*2  mm.  by  '9  mm,  respectively ;  the  produced  posterior  projection  is  finely 
ciliated,  the  ventral  margin  is  also  fringed  with  delicate  hairs.  The 
posterior  end  is  slightly  compressed  and  bounded  by  an  indistinct  ridge 
which  extends  obliquely  across  from  the  dorsal  to  the  ventral  margins. 
The  surface  of  the  shell  is  not  rugose  as  in  the  typical  Sarsidla  capsula^ 
but  is  ornamented  with  numerous  minute  pits. 

In  the  dorsal  view  of  the  shell  given  in  figure  28,  the  valves  are  open  to 
some  extent  on  the  ventral  aspect ;  this  was  due  to  the  soft  structure  of 
the  shell  (the  shell  could  not  be  mounted  dry  in  the  usual  way,  but  had  to 
be  kept  in  water  under  a  cover-glass  while  being  figured). 

The  various  appendages  of  the  contained  animal  resemble  the  drawings 
given  in  the  Monograph  by  Brady  and  Norman  already  referred  to. 

The  secondary  appendages  of  the  antennae  are  rudimentary.  Each 
consists  of  a  rounded  tubercle  bearing  two  small  spiniferous  setae  (fig.  30a). 
The  caudal  lamina  is  provided  with  six  spines  on  the  one  side,  but  only 
five  on  the  other ;  on  this  side  there  is  no  trace  of  a  sixth  spine,  nor  any 
indication  that  a  sixth  had  been  present  but  had  been  broken  off. 

In  this  specimen  two  ova  were  observed. 

The  shell  of  the  male  differed  little^  if  at  all,  from  that  of  the  female, 
except  that  it  was  slightly  smaller.  The  appendages  also  appeared  to  be 
similar,  except  that  the  secondary  branches  of  the  antennse  were,  as  in 
closely  allied  species,  more  developed  and  fitted  for  grasping,  and  that  the 
caudal  lamina  was  only  provided  with  five  spines  on  both  sides. 

The  first  joint  of  the  autennules  in  the  male  is  rather  longer  than  the 
next,  and  the  second,  third,  and  fourth  joints  gradually  decrease  in 
length,  the  fifth  joint  is  almost  obsolete,  so  much  so  that  it  is  difficult  to 
make  out  whether  there  is  really  a  fifth  joint  or  not.  There  are  no 
setse  on  the  first  joint ;  the  second  joint  is  furnished  with  a  small  seta 
near  the  middle  of  the  upper  margin,  and  another  on  its  lower  and  its 
upper  distal  angles  ;  the  third  joint  bears  one  seta  on  the  upper  and  two 
on  the  lower  distal  angles,  while  the  fourth  and  (1)  fifth  joints  carry 
several  terminal  setas  as  shown  in  the  drawing  (fig.  29) ;  some  of  these 
hairs  have  an  annulated  structure,  but  this  is  not  shown  in  the  drawing. 

The  antennae  of  the  male  are  provided  with  a  number  of  long 
plumose  setae,  and  the  secondary  branches,  though  somewhat  rudimentary 
(fig.  30^,  are  moderately  elongated  and  are  apparently  four-jointed — the 
two  middle  joints  being  very  small ;  there  is  also  a  minute  terminal 
appendage. 

The  first  maxillae  (fig.  31)  are  similar  to  those  of  the  female  in  structure 
and  armature. 

*  A  Monograph  of  the  Marine  and  Fresh-water  Ostracoda  of  the  North  Atlantio  and  of 
North-western  Europe,  Part  II.,  Sew  Tram,  Roy.  Dublin  Soc.,  vol.  ▼.  ser.  ii.  (January, 
1896),  p.  e77,  pi.  be.,  figs.  1-4, 18. 
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The  caudal  lamiua  of  the  male  appears  to  have  only  five  spines  on  both 
sides  (fig.  32),  no  trace  of  a  sixth  could  be  observed. 

The  male  described  and  figured  here  does  not  agree  with  NefnuUohamma 
obliqua,  Brady  and  Norman,  the  structure  of  the  antennae  and  of  the 
secondary  branches  of  the  antennules  differs  considerably  from  that  of  the 
same  appendages  in  N.  obliqua, 

No  male  of  Sarstdla  capsuLa  appears  to  have  been  described  hitherto. 

Conehoicea  degans^  G.  0.  Sars.    PL  xxv.,  fig.  33. 

A  specimen  of  this  species  was  dredged  180  miles  north-east  from 
Buohan-ness  (about  sixty  mUes  to  the  east  of  the  Shetland  Islands)  on 
May  22nd,  1901.  Another  specimen  was  obtained  in  the  stomach  of  a 
whiting  captured  in  65  fathoms  about  10  miles  off  Aberdeen  on  the  19th 
of  the  same  month. 

Order  BRANCHIOPODA. 

POLTPHBMED^. 

Genus  Podon. 

Three  species  of  Podon  have  been  described  from  the  North  Sea  viz. 
Podon  polyphemoides,  Leuckart,  Podon  leuckartiiy  G.  0.  Sars,  and  Podon 
intermediuSi  liUjeborg,  and  two  of  these — the  first  and  the  third — have 
sometimes  been  included  in  lists  of  British  Crustacea ;  there  is  a  proba- 
bility, however,  that  Podon  leuckartii  has  sometimes  been  mistaken  for 
P.  polypTiemoides,  and  as  I  have,  with  the  assistance  of  Professor  Lillje- 
borg's  great  work  on  Swedish  Cladocera  recently  published,  been  enabled  to 
recognise  Podon  leuckartii  in  some  tow-net  gatherings  from  the  Firth  of 
Forth  and  also  from  the  Moray  Firth,  I  will  here  indicate  what  seem  to 
be  the  more  obvious  differences  between  this  species  and  Podon  inter- 
medius,  which  is  occasionally  observed  in  the  Firth  of  Clyde,  and 
between  both  of  these  and  Podon  polyphemoides, 

Podon  leuckartii  (G.  O.  Sars).     PI.  XXV.,  figs.  23,  24. 

The  specimen  represented  by  the  drawing  measures  about  a  millimetre 
in  length.  The  lower  branches  of  the  antennae  are  composed  of  three,  the 
upper  of  four  joints  as  in  the  other  two  species  referred  to  above*;  the 
joints  of  the  lower  branches  are  sub-eqUal  in  length,  and  the  first  two  bear 
each  one  and  the  last  four  terminal  setee,  the  first  joint  of  the  upper 
brandies  is  very  small,  but  other  three  are  larger  and  sub-equal  in  length, 
and  are  provided  with  the  same  number  of  setae  as  the  lower  branches 
(fig.  24). 

The  caudal  spines  are  strong  and  slightly  curved,  and  are  rather  longer 
than  the  caudal  spines  of  Podon  iniermedius, 

ffahikU.—Fiiik  of  Forth  and  the  Moray  Firth. 

The  species  does  not  appear  to  be  rare  on  the  east  of  Scotland  :  it  has 
probably  been  mistaken  for  Podon  polypTiemoides, 

Podon  intermedins,  Lilljeborg.    PL  XXV.,  figs.  25,  26. 

1853.  Podon  intermedins,  Lilljeborg,  De  Crust,  ex  ordinibus 
tribus :  Cladocera,  Ostrocoda,  Copepoda,  in  Scania  occurr.,  sec. 
u. ;  da  Crust.  Marina,  Ord.  Clad.,  p.  161. 

The  specimen  represented  by  the  drawing  measures  about  1*5  mm.  The 
antennae  (second  antennas)  are  somewhat  similar  in  structure  to  those 
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of  Podon  leuckartii^  and  the  lower  branohes  are  provided  with  the  same 
number  of  setae ;  bat  the  upper  branches  differ  in  being  furnished  with  an 
additional  seta  on  the  penultimate  joint — one  of  the  setae  springs  from  the 
middle  of  the  joint  and  the  other  from  its  distal  end — this  branch,  there- 
fore, carries  seven  instead  of  six  setae  (fig.  26). 

The  caudal  spines  are  moderately  stout,  and  straight,  but  smaller  than 
those  of  Podon  leuckarHi  (fig.  25). 

Hahitat, — Firth  of  Clyde,  not  very  rare.  It  may  be  readily  dis- 
tinguished from  Podon  leuckartii  by  having  an  additional  seta  on  the 
upper  branches  of  the  antennae  and  by  the  caudal  spines  being  smaller 
and  straight. 

Podon  polypfiemoides,  Leuckart — a  species  considerably  smaller  than 
the  other  two — is,  like  Podon  intermedius,  provided  with  seven  setae  on 
the  upper  branches  of  the  antennae,  but  the  end  joints  of  both  branches 
are  distinctly  shorter  than  the  preceding  joints ;  the  supplementary  seta 
on  the  penultimate  joint  of  the  upper  branches  springs  from  near  the 
distal  end  instead  of  near  the  middle  of  the  joint.  The  caudal  spines 
are  also  smaller.  Probably  Podon  leuckartii  has  sometimes  been 
mistaken  for  this  species.* 

Order  EDBIOPHTHALMA. 
Sub-Order  AMPHIPODA. 

Many  species  belonging  to  the  Amphipoda  have  been  observed  in  tow- 
net  gatherings,  in  dredged  material,  and  in  the  stomachs  of  fishes 
examined  during  the  past  year,  but  only  some  of  the  rare  forms  are 
recorded  here. 

PONTOPORBIID^. 

Bathyporeia  norvegicoy  G.  0.  Sars,  occurred  in  a  tow-net  gathering 
collected  in  Aberdeen  Bay  on  September  4th,  1901.  Argisaa  hamatipes 
(Norman)  was  also  observed  in  some  of  the  gatherings  collected  off  Aber- 
deen during  the  past  year. 

PHOXOOEPHALIOiB. 

The  only  species  belonging  to  this  family  which  may  be  noted  is  the 
Phoxocephalus  oculatus,  G.  0.  Sars;  it  was  obtained  in  a  tow-net 
gathering  collected  about  22  miles  to  the  north  of  the  Shetland  Islands  on 
May  17th,  1901. 

Ampbuscid^ 

Several  species  of  the  Ampeliscidae  have  been  observed,  not  only  in 
gatherings  collected  with  the  tow-nets  and  dredge,  but  also  in  the 
stomachs  of  fishes,  with  whom  they  appear  to  be  a  favourite  kind  of 
food.  The  following  species  were  observed: — Ampdiaca  macroeephala 
has  occurred  in  gatherings  from  the  Firth  of  Forth,  from  off  Aberdeen, 
and  from  the  Shetland  district.  Ampelisca  aasimilis  has  been  obtained 
in  gatherings  and  in  fishes'  stomachs  from  the  Firth  of  Forth  and 
Collieston,  Aberdeenshire.  Ampelisca  epinipee  was  obtained  in 
dredgiugs  from  the  Firth  of  Forth  (with  parasites  attached)  and  in  the 

*  All  the  throe  speoiea  of  Podon  mentioned  above  have  recently  been  obtained  in  some 
tow-net  gatherings  from  the  Firth  of  Clyde  collected  for  the  most paii  in  A^ril  and  May 
and  in  July  and  August  1901 ;  P.  leuckartii  was  obtained  in  the  spnnpr  gathenngs,  but  not 
in  those  oollected  later  ;  while  the  other  two  species  were  obeerred  m  these  later  gather- 
ings only. 
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stomachs  of  fishes.  Ampdisea  brevieomis  (A.  Costa),  occurred  in  fishes' 
stomachs  from  the  Shetland  district  and  the  Firth  of  Forth  ;  and  Haploope 
tuhicola  was  abo  obtained  in  the  Forth  estuary  and  ofi  Aberdeen. 

STEGOCEPHALIDiB. 

Stegoeephaloidea  (?)  christtanierms  (Boeck).     PL  XXV.,  figs.  34-40. 

StegocephcUoides  christiamensis  has  again  been  observed  in  Loch  Fyne, 
where  it  appears  to  be  generally,  though  sparingly,  distributed.  Three 
specimens  of  what  seems  to  be  a  variety  of  this  species  was  dredged  by 
the  *'  Garland  "  in  the  Soundof  Mull  in  72  fathoms  on  March  3l6t,  1900. 
The  fourth  pair  of  coxal  plates  in  these  specimens  are  scarcely  so  broad 
in  proportion  to  their  length  as  in  the  typical  forms  (fig.  34).  The 
basal  joints  of  the  last  pereiopods  do  ^not  terminate  so  acutely,  but  have 
the  ends  slightly  rounded  (fig.  38).  The  last  epimeral  plates  of  the 
metasome  do  not  appear  to  be  minutely  notched  on  the  low  distal  angles 
(fig.  39) ;  and  the  telson  seems  to  be  slightly  broader  in  proportion  to 
its  length  (fig.  40).  The  other  parts  are  similar  to  those  of  Stegocepha- 
laides  chriatianienm, 

AMPHILOGHIDiE. 

The  somewhat  rare  AmphUochtts  tenuimantis,  Boeck,  was  obtained  in 
the  stomach  of  a  small  Whiting  from  Station  III.,  Firth  of  Forth,  in 
April  AmphUochoidea  intermedius  was  dredged  at  the  same  station  on 
May  25th.  Oitana  sarsii,  Boeck,  was  also  obtained  in  this  gathering, 
along  with  a  few  other  species  noticed  in  the  sequel. 

Mbtopid^ 

Metopa  pusUla,  G.  0.  Sars,  was  obtained  in  some  dredged  material 
from  the  west  end  of  Station  III.  collected  in  May,  and  in  similar 
material  from  Stations  V.  and  VII.  collected  in  April — all  from  the 
Firth  of  Forth.  Metopa  pollexiana  was  obtained  in  gatherings  collected 
off  Aberdeen  and  to  the  east  of  the  Shetland  Islands ;  it  was  also 
dredged  at  the  west  end  of  Station  III.,  Firth  of  Forth,  on  May  23rd, 
1901,  and  Sthenometapa  (Metopa)  rohusta  (G.  0.  Sar^  was  also  obtained 
in  the  same  gathering,  as  well  as  off  the  North  Craig — also  in  the  Firth 
of  Forth — in  8  fathoms,  in  July. 

DsXAMINIDiB. 

The  somewhat  rare  Ouemia  coalita  (Norman)  has  been  dredged  in  the 
Firth  of  Forth,  where  it  has  been  previously  observed ;  it  was  also 
dredged  at  Smith  Bank  in  the  Moray  Firth,  in  24  fathoms,  on  February 
15th,  and  in  Loch  Linnhe  in  48  fathoms  on  September  12th,  1901. 

Gammarid^ 

Mcera  loveni  (Bruzel.)  was  obtained  in  the  stomach  of  a  Witch-sole, 
Pleuronectea  cynoglosms^  captured  at  Station  V.,  Firth  of  Forth,  by  the 
"Garland "  on  June  28th,  1901  ;  this  is  one  of  the  rarer  species  in  the 
Firth  estuary.  MegaXuropus  agUis^  Norman,  was  obtained  in  gatherings 
of  dredged  material  from  Stations  IV.  and  V.,  Firth  of  Forth,  on  the 
22nd  and  24th  April;  while  Cheiroccratea  mndevalli  (Rathke)  and 
Cheiroccratts  assimilis  (Lilljeborg)  were  dredged  at  the  north-west  end  of 
Inchkeith,  Firth  of  Forth,  on  May  23rd,  1901.         - 
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LlLLJEBOBOIID^. 

LiUjehorgia  Idnahani  (Bate)  occurred  in  some  dredged  material  collected 
at  Stations  III.  and  VI.,  Firth  of  Forth,  in  May  and  June;  the  species 
appears  to  be  somewhat  rare  in  the  Firth  of  Forth. 

Photidje. 

The  following  species  belonging  to  this  family  were  observed  during 
the  year.  Zeptoeheirus  pUosus^  ^ddach,  was  dredged  at  the  north-west 
end  of  Inchkeith  on  May  23rd.  (This  is  the  form  described  by  G.  0. 
Sars,  having  a  six-jointed  accessory  appendage  to  the  antennules.) 
Protomedeia  faaeicUa,  Krbyer,  was  obtained  on  several  occasions  in  the 
stomachs  of  fishes. 

Megamphopm  comutus,  Norman,  was  dredged  at  Smith  Bank,  Moray 
Firth,  on  February  15th,  and  also  at  Stations  III.  and  V.,  Firth  of 
Forth,  in  April  and  May,  1901 ;  it  was  also  observed  in  the  stomachs  of 
small  Whiting  captured  off  Aberdeen  on  September  3rd. 

COBOPHIID^ 

I  record  two  species  belonging  to  this  family.  Oorophtum  affine, 
Bruzelius,  a  male  specimen,  was  obtained  in  the  stomach  of  a  small 
Whiting  collected  about  ten  miles  off  Aberdeen,  in  55  to  60  fathoms,  on 
September  3rd,  1901.  Unciola  planipesy  Norman,  was  obtained  in  78 
fathoms  about  110  miles  north-east  of  Buchan-ness  on  May  15th,  1901. 

DuLiCHin)^. 

Three  species  of  Dtdichia  have  during  the  past  year  been  obtained  in 
the  Firth  of  Forth.  Didichia  porreda,  Bate,  was  dredged  at  the  west 
end  of  Station  III.  on  May  23rd,  and  IMichia  falcata,  Bate,  at  Station 
V.  on  April  24th.  Dulichia  monacantha,  Metzger,  which  is  new  to  the 
crustacean  fauna  of  the  Forth,  was  obtained  in  dredged  material  from 
Stations  V.  and  VII.  in  April ;  all  three  species  have  also  been  observed 
in  stomachs  of  fishes  examined  during  the  year. 

Sub-Order  ISOPODA. 

Typhlotanaia  bi'evieomis  (Lilljeborg).  This  minute  isopod,  which  is 
only  about  1*5  mm.,  was  dredged  in  50  to  55  fathoms,  about  14  miles  off 
Buckie,  on  November  3rd,  1900.  So  far  as  I  know,  this  is  the  first 
representative  of  the  genus  Typhlotanaia  which  has  been  recorded  from 
the  British  seas. 

Idothea  granulosa,  Rathke.     PI.  XXV.,  fig.  41. 

Two  specimens  of  a  small  Idothea  captured  in  the  Bay  of  Nigg  on 
March  23rd,  1901,  agree  with  the  Idothea  granulosa  of  Rathke,  as 
figured  in  Sars*  Isopoda  of  Norway,  The  specimen  represented  by 
the  drawing  is  a  female  with  ova,  and  measures  about  12*7  mm.  {\  an 
inch)  in  length. 

Sub-Order  SYMPODA. 

The  following,  amongst  other  species  belonging  to  this  sub-order,  have 
been  observed : — Iphinoe  serraia,  Norman,  was  obtained  in  a  gathering 
collected  to  the  east  of  Shetland  on  the  1 5th  of  May.     Diastylis  rostrata 
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and  ludfera  were  dredged  at  Station  V.,  Firtii  of  Forth,  in  April,  the  one 
on  the  24th  and  the  other  on  the  26th.  Diastylis  iuimda,  liUjeborg, 
was  obtained  in  a  bottom  tow-net  gathering  ftoTfi  60  fathoms,  about  ten 
miles  ofiE  Aberdeen,  collected  on  August  2l8t^  and  Pseudocuma  HmUis^ 
G.  0.  Sars,  was  dredged  at  Smith  Bank,  Moray  Firth,  on  February 
15th,  and  at  Station  V.,  Firth  of  Forth,  on  April  24th;  this  is  an 
addition  to  the  crustacean  fauna  of  the  Forth.  The  two  species  belong- 
ing to  the  Cumellidffi,  Cumdla  pygmcea,  G.  O.  Sars,  and  Nannadacus 
ungtdeulatus,  Bate,  were  obtained  in  some  bottom  mud  brought  up  in  a 
tow-net  about  22  miles  to  the  north  of  the  Shetland  Islands  on  May  17th. 
CumeUa  was  also  observed  in  a  gathering  collected  in  Uyea  Sound  between 
Unst  and  Uyea  Island  on  the  18th,  and  also  in  some  dredged  material 
from  the  west  end  of  Station  YI.,  Firth  of  Forth,  collected  on  the  22nd 
of  the  same  month.  In  this  last  gathering  the  somewhat  rare  but  widely 
distributed  Pseudocuma  pulehella,  G.  0.  Sars,  was  also  obtained. 

Order  PODOPHTHALMA. 

Sub^^rder  SCHIZOPODA. 

In  the  gatherings  forwarded  by  the  "Garland"  from  the  Firth  of 
Forth  during  the  past  year,  the  schizopod  Erythrops  goesii  was,  as 
usual,  of  frequent  occurrence.  Previous  to  the  investigations  instituted 
by  the  Fishery  Board  this  species  had  not  been  recognised  as  a  member 
of  the  British  fauna.  Erythropa  degans^  G.  O.  Sars,  has  also  been 
obtained  in  the  Forth  estuary  during  the  past  year,  and  the  curious 
copepod-parasite  Aspidoecia  normani,  Giard  and  Bounier,  was  found 
adhering  to  a  specimen  of  both  Erythropa  degans  and  goeHi.  SirieUa 
armata  (M.  Edw.)  was  obtained  in  the  Firth  of  Forth  in  a  bottom  tow- 
net  gathering  from  Station  lY.  collected  on  April  22nd,  and  SirieUa 
eraseipea  in  a  gathering  from  Station  V.  collected  on  April  24th. 
Myndopsis  angt^a,  G.  0.  Sars,  was  obtained  in  the  same  gathering  with 
Siridla  erassipeBf  and  in  a  gathering  from  Smith  Bank,  Moray  Firth. 
Rhoda  raschii  (M.  Sars)  was,  as  usual,  frequent  in  many  of  the  gatherings 
forwarded  to  the  Laboratory.  It  will  be  observed  that  the  Rev.  Mr. 
Stebbing  has  restored  Mr.  Sim's  generic  name  Rhoda  for  the  group  to 
which  this  species  belongs.* 

Sub-Order  MACRURA. 

Paeiphcea  sivado  (Risso)  was  obtained  in  95  fathoms  in  Loch  Linnhe 
on  April  2nd,  1900,  but  tJie  tow-net  gathering  in  which  it  occurred  was 
not  examined  till  the  following  March.  A  specimen  of  Pandalua 
montagui  (with  Phryxus  (?)  dbdominalis  attached)  was  found  in  a  gather- 
ing from  Station  III.,  Firth  of  Forth,  collected  on  May  9th.  A  specimen 
of  Spirontocaris  securifronSy  Norman,  which  ako  had  a  Phryxus  (?) 
abdominalis  attached  to  its  abdomen,  occurred  in  a  bottom  tow-net 
gathering  collected  in  78  fathoms,  110  miles  north-east  of  Buchan-nera,  on 
May  15th,  while  Spirontocaris  pusiola,  with  what  appeared  to  be  the 
same  species  of  parasite,  was  obtained  in  a  gathering  collected  in  the  Forth 
to  the  west  of  Queensferry  on  April  26th.  Orangon  (CheraphUus)  nanus 
was  obtained  at  Station  V.  on  April  26th,  and  Calocaris  macandrece  was 
obtained  at  the  same  station  as  well  as  at  Station  III. ;  this  Macrurid 

*  Arotio  Crustacea :  Brace  CoUection,  by  the  Rot.  T.  R.  R.  Stebbing,  Ann.  and  Mag* 
Nat.  Hut.  (7),  vol.  v.  (Jany.  1900),  p.  10. 
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was  found  in  the  stomachs  of  the  Long-rough  Dab  and  the  Witch  Sole 
as  well  as  amongst  the  contents  of  the  small-mesh  trawl-net.  The 
Trachelifer  stage  of  Jaocea  noctuma,  Nardo,  was  collected  in  abundance 
in  the  surface  tow-net  in  Tobermory  Bay,  Sound  of  Mull,  after  dark,  on 
September  9th,  1901.  The  same  organism  has  lately  been  recorded  by 
my  son  from  the  Barrow  Channel,  near  Barrow-in-Fume88.t  The  occur- 
rence of  TraeJielifer  at  three  different  places  seems  to  indicate  a  somewhat 
extended  distribution  for  this  crustacean. 

Additional  Note. 

Cancerina  confusa,  T.  Scott,  19th  Ann.  Kept,  of  the  Fishery  Board  for 
Scotland,  pt.  iii.,  p.  252,  pi.  xviii.  figs.  12-20. 

The  copepod  described  under  this  name  is  identical  with  Sdioides 
holbroei,  Levinsen  (Vidensk  Meddel.  Naturh.  Forening  Kjobenhaven. 
1878,  p.  373,  Crtist.  Copep,  parasit.) ;  see  also  Seloides,  op.  cit.  (1877). 
This  copepod  is  said  to  be  parasitic  on  Harmothoe  imhricata  (Lin.). 

A  marked  peculiarity  in  this  copepod  is  the  position  occupied  by  the 
ovisacs,  as  shown  by  the  drawing  in  the  Report  of  the  Fishery  Board  for 
Scotland  mentioned  above.  I  have  to  thank  the  Rev.  A.  M.  Norman  for 
drawing  my  attention  to  the  paper  by  Levinsen,  and  also  for  permitting 
me  to  examine  the  specimens  he  had  received  from  that  author. 

Eurynotiia  imolens,  T.  and  A.  Scott,  Ann.  and  Mag.  Nat.  Hist.  (7),  vol. 
L,  p.  188  (1898);  and  Eurynotopsyllus  imolens,  T.  Scott, 
19th  Ann.  Rept.  of  the  Fishery  Board  for  Scotland,  pt.  iii., 
p.  256. 

I  am  obliged  to  Dr.  Steuer  of  Trieste  for  pointing  out  to  me  that  this 
species  is  probably  identical  with  Eunicicola  Clattsii,  Kurz. — a  parasite 
on  a  species  of  Eunice — one  of  the  Annelida. 

t  Fifteenth  Annual  Report  of  the  L.M.B.C.,  1901,  p.  13. 


EXPLANATION  OF  THE   PLATES. 

PLATE  XXII. 

Afetridia  tonga  (Lubbock).  Diam. 

Fig.     1.  Female,  dorsal  view  .  .  ,       x  18  (i. 

Fig.     2.  Male,  dorsal  view  .  .       x     2H. 

Fig.     3.  Foot  of  fifth  pair,  female  .       ;<     77. 

Fig.     4.  Foot  of  fifth  pair,  male  .  .  .       ;<     77. 

Phamnay  zet/andicn,  sp.  ii. 

Fig.     5.  Male,  dorsal  view  .  .  .       x     ±>. 

Fig.     6.  Foot  of  fifth  pair  .  .  .  .       x     77. 

Fig.     7.  Terminal  part  of  fifth  pair  of  feet  .  .  .  .       x   525. 

Xanthoraianns  (?)  hortaJia,  G.  O.  Sars. 

Fig.     8.  Female,  dorsal  view  .  .       x  18-6. 

Fig.     9.  Foot  of  fifth  pair  .        x    115. 
2o 
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Ectino8oma  melaniceps,  Boeck,  var. 


Fig.  10.  Female,  side  view 

Fig.  11.  Antennule 

Fig.  12.  Mandible  and  palp 

Fig.  13.  First  maxillipcd 

Fig.  14.  Second  maxilliped 

Fig.  15.  Foot  of  fifth  pair 

Fig.  16.  Part  of  abdomen  and  caudal  fnrca 


Stenhelia  con/wMf  sp.  n. 


Fig.  17.  Female,  side  view 

Fig.  18.  Antennule 

Fig.  19.  Antenna  . 

Fig.  20.  Mandible  and  palp 

Fig.  21.  Second  maxilliped 

Fig.  22.  Foot  of  first  pair 

Fig.  23.  Foot  of  fourth  pair 

Fig.  24.  Foot  of  fifth  pair 

Fig.  25.  Part  of  abdomen  and  caudal  furca 


Leptopontia  curvicanda^  nov.  gen.  et  sp. 


Fig.  26.  Female,  side  view 

Fig.  27.  Antennule 

Fig.  28.  Antenna  . 

Fig.  29.  Mandible  and  palp 

Fig.  30.  Second  maxilliped 

Fig.  31.  Foot  of  first  pair 

Fig.  32.  Foot  of  second  pair 

Fig.  33.  Foot  of  fourth  pair 

Fig.  34.  Foot  of  fifth  pair 

Fig.  35.  Part  of  abdomen  and  caudal  furca 


Ameira  propinquca,  sp.  n. 


Fig.  36.  Male,  side  view   . 

Fig.  37.  Antennule,  male  . 

Fig.  38.  Antenna  . 

Fig.  39.  Mandible  and  palp 

Fig.  40.  Foot  of  first  pair 

Fig.  41,  Foot  of  third  pair 

Fig.  42.  Part  of  abdomen  and  caudal  furca 


X  77. 

X  175. 

X  210. 

X  262. 

X  350. 

X  210. 

X  102. 


X  61. 

X  233. 

X  233. 

X  162. 

X  525. 

X  233. 

X  175. 

X  350. 

X  87. 


154. 
350. 
525. 
700. 
630. 
525. 
525. 
350. 
700. 
350. 


38. 
117. 
175. 
262. 
175. 
105. 
103. 


PLATE  XXm. 

Ameira  propinquca^  n.  sp. 
Fig.     1.  Foot  of  third  pair,  male . 


Fig. 
Fig. 
Fig. 


Normanella  attentiataf  A.  Scott. 


Female,  side  view 
Foot  of  first  pair. 
Foot  of  fifth  pair 


FhUtonia  hirsuta,  nov.  gen.  et  sp. 


Fig.  5.  Female,  side  view 

Fig.  6.  Antennule 

Fig.  7.  Antenna  . 

Fig.  8.  Second  maxilliped 

Fig.  9.  Foot  of  first  pair. 

Fig.  10.  Foot  of  fourth  pair 

Fig.  11.  Foot  of  fifth  pair 

Fig.  12,  Part  of  abdomen  and  caudal  furca 


X    183. 


X  77. 
X  262. 
X   262. 


X  103. 

X  262. 

X  525. 

X  525. 

X  467. 

X  350. 


154. 
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Ndtmoptis  pcUastriSf  Brady. 

Fig.  13.  Female,  dorsal  view 

Fig.  14.  Male,  dorsal  view 

Fig.  15.  Antennule,  female 

Fig.  16.  Antenna  ,, 

Fig.  17.  Mandible  and  palp,  female 

Fig.  18.  Second  majdlliped,       „ 

Fig.  19.  Foot  of  first  pair,         ,, 

Fig.  20.  Foot  of  second  pair,     ,, 

Fig.  21.  Foot  of  fourth  pair,      ,, 

Fig.  22.  Foot  of  fifth  pair 

Fig.  23.  Antennule,  male  . 

Fig.  24.  Foot  of  third  pair,  male . 

Fig.  25.  Foot  of  fifth  pair  and  appendage  to  first  abdominal  segment 

Cletodes  longicaudoUa,  Brady  and  Robertson. 

Fig.  26.  Female,  side  view 

Fig.  27.  Antennule 

Fig.  28.  Antenna  . 

Fig.  29.  Foot  of  first  pair. 

Fig.  30.  Foot  of  second  pair 

Fig.  31.  Foot  of  fourth  pair 

Fig.  32.  Foot  of  fifth  pair 

Fig.  33.  Part  of  abdomen  and  caudal  furca 

Ameira  reJUxa,  T.  Scott,  var. 


Fig.  34.  Female,  side  view 

Fig.  35.  Antennule 

Fig.  36.  Antenna  . 

Fig.  37.  Mandible  and  palp 

Fig.  38.  Second  maxillipea 

Fig.  39.  Foot  of  first  pair . 

Fig.  40.  Foot  of  fourth  pair 

Fig.  41.  Foot  of  fifth  pair 

Fig.  42.  Part  of  abdomen  and  caudal  furca 


X     92. 

X     92. 

X   360. 

X   350. 

X   360. 

X   700. 

X   262. 

X  262. 

X  210. 

X  262. 

X   262. 

X   262. 

[ninal  segment 

X  262. 

Dertson. 

.       X   102. 

.       X   350. 

.       X   360. 

X   262. 

X  262. 

X  262. 

X   131. 

X   131. 

X     77. 

X   850. 

X   625. 

X1060. 
X   625. 
.       X   350. 
X    131. 
X    131. 
X   315. 

PLATE  XXIV. 
Ameira  tenuicomis,  sp.  n. 


Fig.  1.  Female,  side  view 

Fig.  2.  Antennule 

Fig.  3.  Antenna  . 

Fig.  4.  Mandible  and  palp 

Fig.  5.  Second  maxillipea,  enlarged 

Fig.  6.  Foot  of  first  pa^r. 

Fig.  7.  Foot  of  fourtn  pair 

Fig.  8.  Foot  of  fifth  pair 

Fig.  9.  Part  of  abdomen  and  caudal  furca 


Ameira  propinqucaf  sp.  n. 


Fig.  10.  Female,  side  view 
Fig.  11.  Antennule 
Fig.  12.  Antenna  . 
Fig.  13.  Mandible  and  palp 
Fig.  14.  Second  maxillipea 
Fig.  15.  Foot  of  first  pair 
Fig.  16.  Foot  of  fourth  pair 
Fig.  17.  Foot  of  fifth  pair 
'  Fig.  18.  Part  of  abdomen  and  caudal  furca 


103. 
262. 
350. 
630. 

210*. 
175. 
350. 
210. 


X  103. 

X  350. 

X  360. 

X  626. 

X  700. 

X  467. 

X  262. 

X  350. 

X  276, 
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Stefihelia  hispida,  Brady. 

Pig.  19.  Female,  side  view 

Fig.  20.  Antennule 

Fig.  21.  Antenna  . 

Fig.  22.  Mandible  and  palp 

Fig.  23.  Second  maxillipea 

Fig.  24.  Foot  of  first  pair 

Fig.  25.  Foot  of  fourth  pair 

Fig.  26.  Foot  of  fifth  pair  and  appendage  to  first  abdominal  segments 


51. 
175. 
262. 
420. 
350. 
175. 
175. 
175. 


Pse^idomesochm  fongijurcata^  no  v.  gen.  et  sp. 


Fig.  27.  Female,  side  view 

Fig.  28.  Antennule 

Fig.  29.  Antenna   . 

Fig.  30.  Mandible  and  palp 

Fig.  31.  Second  maxillipea 

Fig.  32.  Foot  of  first  pair 

Fig.  33.  Foot  of  fourth  pair 

Fig.  34.  Foot  of  fifth  pair 

Fig.  35.  Part  of  abdomen  and  caudal  furca 


103. 
305. 
305. 
305. 
700. 
315. 
315. 
525. 
175. 


pHeudopsyllns  elongates,  nov\  gen.  et  sp. 


Fig.  36.  Female,  dorsal  view 

Fig.  37.  Antennule 

Fig.  38.  Antenna  . 

Fig.  39.  Second  maxilliped 

Fig.  40.  Foot  of  first  pair 

Fig.  41.  Foot  of  fourth  pair 

Fig.  42.  Foot  of  fifth  pair 


X  46. 

X  262. 

X  262. 

X  174. 

X  174. 

X  117. 

X  262. 


Fig. 
Fig. 


PLATK   XXV. 

Scolecithrix  (?)  breincomis,  G.  O.  Sars. 

1.  Male,  dorsal  view  .... 

2.  Fifth  pair  of  thoracic  feet  (slightly  damaged)    . 


38. 

77. 


MonstriUa  Imtgiremis^  Giesbrecht. 


Fig.    3.  Female,  dorsal  view 
Fig.     4.  Fifth  pair  of  thoracic  feet 


19. 
51. 


Thaumaleus  thomps(ynn,  Giesbrecht. 


Fig.     5.  Male,  dorsal  view 

Fig.     6.  Fifth  pair  of  thoracic  feet 


X      19. 
X   525. 


Canctrilla  tulndaiay  Daly  ell. 


Fifij     7.  Male,  dorsal  view 


X     51. 


Ntrticola  ccyncimia^  T.  Scott,  sp.  n. 


Fig.     8.  Female,  dorsal  view 
Fig.     9.  Antennule 

Fig.  10.  Antenna  . 

Fig.  11.  Mandible. 

Fig.  12.  First  maxilliped 

Fig.  13.  Second  maxilliped 

Fig.  14.  An  immature  (?)  female 


X  25. 
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X  420. 
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X  350. 

X  47. 


Digitized  by 


Google 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


{ 


I 


/ 


/ 


Digitized  by 


Google 


Digitized  by  VjOOQIC 


/ 


Digitized  byCaOOQlC 


Digitized  by  VjOOQIC 


4 

4 


I  I 


/ 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


of  the  Fishei^y  Board  for  Scotland. 
PlaUyp9yUm  mvwr^  T.  Scott,  geu.  et.  sp.  u. 


485 


Fig. 
Fig. 


Fig. 

Sis- 
Fig. 

Fig. 

Fig. 

Fig. 


Fig. 
Fig. 


Fig. 
Fig. 


Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 


15.  Female,  dorsal  view 

16.  Siphon 


SoUtnahya  tttberosay  Giard  and  Bonnier. 


17.  Female,  dorsal  view 

18.  Male,  dorsal  view 

19.  Antennule 

20.  First  roaxilliped 

21.  Second  maxilliped 

22.  Foot  of  second  pair 


Podon  leuckartii,  G.  0.  Sars. 


23.  Female,  side  view 

24.  Antenna  . 


Podon  iiitermtdiusy  Lilljeborg. 


25.  Female,  side  view  .... 

26.  Antenna  ...... 

SarsitUa  (?)  capstUa^  Norman. 

27.  Female,  side  view  .... 

28.  Female,  dorsal  view        .... 

29.  Antennule,  male  ..... 

30.  Antenna         ,,     . 

30a.  Secondary  appendage  of  antenna,  female 

31.  First  maxilla,  male  .... 

32.  Post-abdomen,  male        .... 


Fig,  33.  Side  view 


Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 


Conchacia  elegans,  G.  O.  Sars. 


Stegocephaloides  christianiensis,  Boeck. 


X     34. 

(greatly  enlarged). 


X  35. 
X  235. 
xlOoO. 
X  788. 
X  787. 
xl050. 


38. 
62. 


X     38. 
X     62> 


X  38. 

X  38. 

X  77. 

X  77. 
(greatly  enlarged). 

X  154. 

X  77. 


X     34. 


34.  Female,  side  view,  slightly  ii^mature    . 

X 

15, 

35.  Antennule            ..... 

X 

77. 

36.  Antenna  ...... 

X 

31. 

37.  First  gnathopod  ..... 

X 

31. 

38.  Seventh  perelopod 

X 

33, 

39.  Last  epimeral  plate  of  metasome 

X 

31. 

40.  Telson 

X 

115. 

Fig. 


Idotfiea  granulosa,  Rathke. 
41.  Female,  dorsal  view 
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IX.- OBSERVATIONS  ON  THE  FOOD  OF  FISHES. 
By  Thomas  Scott,  F.L.S.,  Mem.  See  Zool.  de  France. 

The  observations  contained  in  the  present  paper  refer  chiefly  to  the 
food  of  small  or  immature  fishes,  but  reference  to  a  few  large  gadoids, 
congers,  and  others  are  also  included.  It  may  be  explained  that  during 
the  past  two  or  three  years  my  attention  has,  to  some  extent,  been 
devoted  to  the  investigation  of  t^e  ecto-  and  ento-parasites  of  fishes,  and 
in  connection  with  this  it  was  generally  found  necessary  that  an  examina- 
tion should  be  made  of  the  stomachs  as  well  as  of  the  other  parts  of  the 
fishes  which  had  been  handed  over  to  me  for  that  purpose,  and 
frequently  while  a  search  was  being  made  for  Entozoa  separate  notes  of 
the  food  observed  in  the  stomachs  were  also  taken.  In  this  way,  as  well 
as  by  the  examination  of  fishes  set  apart  for  the  special  purposes  of  this 
paper,  a  considerable  number  of  notes  on  the  food  of  fishes  have  been 
collected. 

The  number  of  fishes  dealt  with  in  this  paper  reaches  to  considerably 
over  two  thousand,  and  includes  representatives  of  fifty-six  species  and 
thirty-seven  genera.*    Their  names  are  as  follow. 

The  names  of  the  fishes  whose  food  is  described  in  the  following 
pages : — 


Sebaaies  norvegicm  (Ascan.). 
GoUus  scorpius,  Lin. 
Trtglapini,  Bloch. 

„     lucema,  Lin. 

„  gumarduSf  Lin. 
Agonue  cataphractus^  Lin. 
Lophius  piecatoriusy  Lin. 
2Vachinu8  vipera^  Cuv. 
Scomber  scombrus,  Lin. 
Caranx  trachurus,  Lin. 
Gobius  minutu8y  Gmel. 
CallianymuB  lyroj  Lin. 

„  mactdcUm  (Bonapart). 

Gydopte^'us  lumpus,  Lin. 
Anarrhichas  lupus,  Lin. 
Pholis  gunndlusy  Lin. 
Macrurus  Icevis,  Lowe. 
Enchelyapvs  (Zoarces)  vimpai*u8,  L. 
Lumpenus  lampreti/ormis  (Walb.). 
Atherina  preabyter,  Cuv. 
Mugil  cJielo,  Cuv. 
Ocigterosteue  acideatus,  Liu. 
Gastrcea  epinachia  (Lin.). 
Gcidus  callartus,  Lin. 

n     ceglefinus,  Lin. 

„     IwcMs,  Lin. 

„    esmarkiif  Nilsson. 

„     mefiangus,  Lin. 


The  Norway  Haddock. 
The  Sea  Scorpion. 
The  Red  Gurnard. 
The  Sapphirine  Gurnard. 
The  Grey  Gurnard. 
The  Pogge. 
^  The  Angler-fish. 
The  Lesser  Weaver. 
The  Mackerel. 
The  Horse-mackerel. 
The  Speckled  Goby. 
The  Common  Dragonet 
The  Spotted  Dragonet. 
The  Lumpsucker. 
The  Cat-fish. 
The  Butter-fish. 

The  Viviparous  Blenny. 

The  Sharp-tailed  Lumpenus. 

The  Sand  Smelt. 

The  Grey  Mullet. 

The  Three-spined  Stickleback. 

The  Fifteenspined  Stickleback. 

The  Cod-fish. 

The  Haddock 

The  Whiting  Pout  or  Brassie. 

The  Norway  Pout 

The  Whiting. 


*  Besides  the  fishes  dealt  with  here,  a  large  number  of  others  were  examined,  but  have 
been  excluded  because  their  stomachs  were  either  empty  or  contained  matter  that  could 
not  be  identified. 
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Gadvs  virens,  Lin. 

„    poUachivs,  Lin. 
Molua  Tnolva,  Lin. 
Onos  mustdoy  Lin. 
Ammodytes  lanceokUuSj  Le  Sauvage. 
Dr^panopsetta  platteseoides  (Fabr.). 
Lepidarhotnbue  whiff  (Walb.). 
Platqphrya  latema  (Walb.). 
Pleuronedes  platessOj  Lin. 

„  microcephalvsy     Dono- 

van. 
„  limandd,  Lin. 

„         Jlesus,  Lin. 
Sdea  wlgai'iSf  Qaensel. 
Argentina  sphyrienay  Lin. 
Clupea  harenguSf  Lin. 
„      tpratttiSf  Lin. 
„     alosa^  Lin. 
„     Jinta,  Cuv. 
Atufuilla  vulgaris^  Cuv. 
Conger  niger  (Kisso). 
Syngnathus  acm  (Lin.). 
Nerophis  a^qyoreus  (Lin.). 
Raia  batis^  Lin. 
„   fullmicaf  Lin. 
„    cJ^vata^  Bond. 
„    radiate^  Donovan. 
„    eircfdans,  Couch. 
Lamna  comtdnca,  Cuv. 


The  Saithe  or  Coal-fish. 
The  Pollack  or  Lythe. 
The  Ling. 

The  Five-bearded  Rockling. 
The  Greater  Sand  Eel. 
The  Long  Rough  Dab. 
The  Sail-Fluke  or  Whiff. 
The  Scald-fish. 
The  Plaice. 
The  Lemon  Sole. 

The  Common  Dab. 

The  Flounder. 

The  Black  Sole. 

The  Hebridean  Smelt. 

The  Herring. 

The  Sprat. 

The  Allis  Shad. 

The  Twait  Shad. 

The  Common  Eel. 

The  Conger. 

The  Great  Pipe-fish. 

The  Straight-nosed  Pipe-fish. 

The  Grey  Skate. 

The  Shagreen  or  Fuller*8-ray. 

The  Thornback-ray. 

The  Starry-ray. 

The  Sandy-ray. 

The  Porbeagle  Shark. 


When  the  food  present  in  the  stomachs  of  fishes  has  been  subjected  for 
a  time  to  the  strong  solvent  action  of  the  gastric  fluid  it  is  often  diffi- 
cult, if  not  impossible,  especially  in  the  case  of  annelids  and  other  soft- 
bodied  animals,  to  determine  with  anything  like  precision  the  species  or 
even  the  genus  to  which  the  organisms  belong.  Sometimes  the  food  may 
consist  partly  or  wholly  of  small  fishes,  and  if  the  digestive  pix>cesses  have 
not  been  too  long  at  work  it  may  be  possible,  by  an  examination  of  what 
remains  of  the  bony  skeleton  or  of  the  ear-stones,  if  any  be  available,  to 
ascertain  with  some  degree  of  certainty  whether  the  food  observed  consists 
of  flat  or  round  fishes,  and  in  certain  cases  it  may  even  be  possible  from 
an  examination  of  the  ear-stones  to  arrive  at  a  more  definite  knowledge  of 
the  kind  of  fish  which  had  been  appropriated  as  an  article  of  food.  In 
the  Whiting,  for  example,  the  ear-stones  are  of  such  a  characteristic  form 
that  the  ob^ervet  may  distinguish  by  these  alone  the  kind  of  fish  the 
remains  belong  to.  The  ear-stones  of  the  Whiting  are  narrow  and 
elongated,  at  one  end  they  t^^per  gradually  to  a  sharp  point,  but  the 
opposite  end  is  somewhat  obliquely  rounded ;  they  are  also  slightly  curved 
laterally,  so  that  when  placed  on  any  plane  surface  they  do  not  lie  flat. 
The  young  Pollack  has  ear-stones  shaped  somewhat  like  those  of  the 
Whiting,  but  they  are  not  so  elongated,  nor  do  the  narrow  ends  taper  so 
much.  The  ear-stones  of  the  Haddock  do  not  taper  so  much  at  the 
narrow  end  as  do  those  of  the  Whiting,  and  they  are  also  proportionally 
shorter,  stouter,  and  more  crenulated ;  those  of  the  Cod  are  of  a 
massive  structure,  and  are  broadly  sub-cylindrical  in  shape,  and  have  the 
margins  and  concave  surface  usually  more  or  less  strongly  rugose, 
while  on  the  convex  side  the  surface  is  smooth  or  nearly  so.  The  ear- 
stones  of  large  Pollack,  Saithe,  and  Ling  are  also  of  a  massive  structure. 
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and  somewhat  resemble  those  of  the  Cod  in  shape,  except  that  they  are 
rather  more  elongated ;  they  do  not  show  the  same  amount  of  crenula- 
tion  on  the  edges  nor  is  the  concave  surface  corrugated — at  least  not  so 
distinctly  as  in  those  of  the  Cod. 

In  the  so-called  flat-fishes,  i.e.,  Turbot,  Plaice,  Witch-soles,  and  others, 
the  ear-stones  are  usually  flat,  moderately  thin,  and  more  or  less  rounded 
in  shape.  The  ear-stones  of  the  Witch-sole,  Pleuronecies  cynotjlossus, 
are  nearly  circular  in  outline,  and  have  the  surfaces  slightly  rugose ; 
those  of  the  Plaice,  Pleuronedes  platessa,  are  broadly  oblong,  their  inner 
surface  is  slightly  irregular,  and  one  edge  is  more  evenly  rounded  than 
the  other ;  the  ear-stones  of  a  Plaice  24  inches  long  were  12  millimetres  long 
by  7  broad. 

There  is  sometimes  a  considerable  difference  in  the  proportional  size  of 
the  ear-stones  of  different  fishes ;  those,  for  example,  of  aLumpsucker  15| 
inches  long  measured  about  1|  by  1^  mm.,  they  were  nearly  round,  but 
had  a  small  tooth-like  process  at  one  end ;  those  of  a  Lemon  Sole  12  inches 
in  length  were  sub-rhomboid  in  shape,  and  measured  3  j  by  2  mm.,  while 
those  of  a  Long  Rough  Dab  10  inches  in  length,  which  were  sub-rotundate, 
measured  6  by  4|  mm.  The  ear-stones  of  the  Hake  appear  to  be  com- 
paratively large ;  those  of  a  specimen  of  moderate  size,  but  the  exact 
length  of  which  I  am  unable  to  give,  measured  24  mm.  in  length  by 
9  mm.  at  the  broadest  part,  in  form  they  are  broadly  dagger-shaped,  one 
edge  is  nearly  even  and  gently  curved,  but  the  opposite  margin  is  almost 
pectinate.  A  Cat-fish  27  inches  in  length  had  ear-stones  broad  at  one 
end  and  pointed  at  the  other,  and  measured  4  mm.  by  about  2|  mm.  at 
the  broad  end.  The  ear-stones  of  some  of  the  smaller  fishes,  such  as  the 
Worm  Pipe-fish,  require  the  aid  of  a  hand-lens  to  see  them  properly. 

The  shells  of  the  smaller  species  of  Mollusca  are  sometimes  fairly  per- 
fect, and  when  that  is  the  case  it  is  not  difficult  to  distinguish  the  more 
common  forms,  but  molluscan  shells,  even  if  not  smashed  by  the  teeth  of 
the  fish,  soon  become  corroded  by  the  gastric  fluid,  and  should  the 
sculpture  be,  as  it  often  is,  a  specific  characteristic,  their  identification  is 
made  difficult  and  frequently  uncertain. 

The  Crustacea  are  on  the  whole  more  easily  determined  than  most  of 
the  other  groups ;  the  test  of  the  smaller  forms  is  usually  moderately 
tough  and  flexible,  so  that  they  frequently  occur  in  the  stomachs  of  fishes 
more  or  less  entire,  and  even  when  there  are  only  fragments  available  the 
genus,  if  not  the  species,  to  which  the  animal  they  are  part  of  belongs, 
may  be  made  out.  In  many  of  the  species  of  the  Amphipoda,  for 
example,  there  are  certain  appendages  so  characteristic  that  it  is  possible 
by  an  examination  of  these  to  indentify  with  a  fair  amount  of  certainty  the 
species  which  they  belong  to;  and  in  proof  of  this,  reference  may  be 
made  to  the  following  from  among  other  species.  The  first  and  second 
gnathopods  of  Amphiloehus  manudens  are  characteristic  of  that  species  ; 
the  second  gnathopods  of  Stenothoe  marina  and  Metopa  poUexiana  are  also 
well-marked  appendages.  By  the  structure  of  the  seventh  pereiopods, 
together  with  the  form  of  the  third  epimeral  plates  of  the  metasome, 
several  species  of  Ampdisca^  such  as  A,  hrevicornis^  A.  niacrocephala,  and 
A,  assimilisj  may  be  satisfactorily  determined.  The  males  of  the  three 
British  species  of  Gheirocrates,  of  Protomedeia  fasciata,  and  others  may  be 
distinguished  by  the  form  and  armature  of  the  second  gnathopods,  and  I 
have  frequently  detected  the  presence  of  Dultchia  porrecta  and  faicata  by 
the  second  gnathopods  alone. 

The  most  of  the  Annelida  appear  to  be  readily  acted  upon  by  the 
gastric  fluid,  for  if  they  are  even  for  a  comparatively  short  time  in  a 
fish's  stomach  the  only  evidence  we  have  of  their  presence  is  a  quantity  of 
mucus  mixed  up  with  which  are  fascicles  of  bristles,  and  perhaps  some  of 


Digitized  by  VjOOQIC 


of  the  Fishery  hoard  for  Scotland.  489 

the  internal  muscular  structure ;  Aphrodita^  ArenicolOy  and  a  few  others 
d(i  not,  however,  appear  to  be  so  readily  acted  upon  as  some  others. 

The  Starfish  remains  observed  in  the  stomachs  of  fishes  are  usually 
very  fragmentary ;  they  consist  of  the  disks  and  pieces  of  the  arms,  while 
sometimes  plates  and  spines  are  the  only  evidence  that  Starfishes  have 
been  taken  by  the  fish. 

An  interesting  fact,  brought  out  by  the  examination  of  the  fishes  men- 
tioned in  the  sequel,  is  that  Sagitta  and  the  tadpole-like  Ascidian, 
Oikapleura,  sometimes  form  a  considerable  portion  of  the  food  of  certain 
kinds  of  fishes;  and  it  is  also  shown  that  the  smaller  Coelenterata, 
Pleurohrachia  and  others,  are  at  times  moderately  abundant  in  the 
stomachs  of  the  common  Lumpeucker. 

Before  passing  on  to  describe  the  food  observed  in  the  stomachs  of  the 
fishes  belonging  to  each  of  the  particular  species  mentioned  in  the  list,  I 
would  remark,  although  it  is  hardly  necessary  to  do  so,  that  to  obtain  a 
fairly  accurate  knowledge  of  the  food  of  the  smaller  and  immature  fishes 
which  feed  largely  on  the  minute  Crustacea  requires  careful  and  patient 
research — it  is  work  which  cannot  be  done  in  a  hurry.  It  frequently 
happens  that  minute  organisms  are  so  covered  with  mucus  that  they  must 
be  cleaned  ere  they  can  be  identified,  and  sometimes  they  can  only  be 
identified  by  dissection. 

The  food  of  the  various  kinds  of  fishes  will  be  described  in  the  order 
in  which  their  names  are  given  in  the  list.  The  measurements  are  in 
centimetres  (cm.)  unless  otherwise  stated. 

The  Norway  Haddock.     Sebastes  norvegicm  (Ascan.). 

Nine  specimens  were  examined,  their  measurements  being — one  at  10 
cm.,  one  at  11  cnL,  one  at  12^  cm.,  one  at  12^  cm.,  one  at  14  cm., 
three  at  20  cm.,  and  one  at  34  cm.  They  were  captured  to  the  eiLst  of 
Fair  Island,  October  16th,  1900.  The  stomach  of  one  was  empty,  or 
contained  matter  so  much  digested  as  to  be  almost  indistinguishable, 
while  the  food  contained  in  the  others  consisted  entirely  of  Crustacea, 
chiefly  PandcUus  inontcLgui  and  Grangon  (1)  allmannt.  The  Crangon 
remains  were  too  disintegrated  to  be  satisfactorily  identified. 

Sea  Scorpion.     Cottus  scorpius^  L. 

In  the  stomachs  of  seven  specimens,  all  from  the  Bay  of  Nigg,  near 
Aberdeen,  the  food  observed  consisted  altogether  of  Crustacea,  and 
included  larval  Decapods,  the  fragments  of  a  Hermit  Crab  (Eupctguinis), 
Parcellanea  longicornisy  Idothea  baltica,  the  Cypris  stage  of  Balanus  sp., 
and  some  fragments  which  could  not  be  satisfactorily  assigned  to  any 
particular  genus  or  species.  Van  Beneden  states  that  he  has  observed  a 
young  Gurnard,  Trigla  gurnardtiSy  in  the  stomach  of  Cottm  scwpius,  but 
other¥rise  the  food  recorded  by  him  consisted  entirely  of  Crustaceans,  and 
such  as  usually  frequent  shallow  inshore  water.  The  size  of  the  fish 
ranged  from  about  four  to  seven  inches  (10  to  18  cm.). 

Red  Gurnard.     Trigla  pini,  Bloch,  and 

Sapphirinb  Gurnard.     Trigla  lucema^  L. 

One  specimen  of  the  former  measuring  about  24^  cm.  in  length,  and 
two  of  the  latter  measuring  32^  cm.  and  34  cm.  respectively,  were 
examined.  In  the  stomach  of  the  first,  two  small  Portunua  sp.  were 
observed,  while  the  only  food  observed  in  the  stomachs  of  the  oUier  two 
consisted  of  fragments  of  Portunus  (?)  holtsatus.     The  Red  Gurnard  was 
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captured  in  Sinclair  Bay,  Caithness-shire,  and  the  Sapphirine  Gurnards  in 
the  Moray  Firth,  June  29th,  1901. 

Grey  Gurnard.     Tiigla  yurnardtis^  L. 

Of  the  seventy-nine  Grey  Gurnards  examined,  five  of  them,  which 
were  from  Annan  (Sol way),  collected  in  May,  1900,  and  measuring  about 
14^  to  15|  cm.,  had  their  stomachs  filled  almost  entirely  with  the  frag- 
ments of  Crustacea — Crangon  vulgaris  being  the  most  common.  Some 
specimens  of  Mysid»  and  of  Galanus  finmarchicus  were  observed,  and 
also  a  single  specimen  of  Monoctdodes  carinatvs. 

In  the  stomachs  of  ten  specimens  from  the  Clyde,  collected  on  October 
4th,  1901,  and  which  measured  from  \i\  to  19^  cm.,  Crangon  was  again 
the  prevailing  kind  of  food  observed ;  the  species  observed  was  Crangon 
alhnanniy  and  it  occurred  in  eight  out  of  the  ten  stomachs  examined. 
Pandalus  montagui  was  observed  in  two  stomachs,  Sehistomym  omatus 
in  one,  and  HaHmedon  parvimanm  (an  Amphipod  species)  in  two.  A 
small  round  fish  was  observed  in  one  of  the  stomachs,  and  was  the  only 
organism  other  than  Crustacea  obtained. 

In  twenty-four  stomachs  of  Gurnards  from  the  Moray  Firth,  seven  of 
which  were  examined  in  June,  1900,  and  the  others  in  June  of  the 
preseiit  year  (1901),  Crangon  formed  a  smaller  proportion  of  the  food 
observed  than  in  those  just  referred  to,  especially  in  the  specimens 
examined  this  year.  The  stomachs  examined  last  year  were  not  in  very 
good  preservation,  and  only  one  contained  food  that  could  be  identified, 
and  which  consisted  of  the  remains  of  Crangon  sp. ;  the  examination  of 
further  specimens  belonging  to  this  sample  was  therefore  discontinued. 
In  the  stomachs  of  those  examined  this  year  small  Decapods  were  found 
in  four  {Nika  edvlis  in  one  and  Crangon  sp.  in  three) ;  Erythrops  elegans 
occurred  in  one,  Schistoinysis  sp.  in  one,  and  Pseudocuma  cercaria  in 
one ;  several  Amphipods  were  also  observed,  but  no  Copepods  or  other 
minute  forms.  One  stomach  contained  only  the  remains  of  Annelids, 
while  similar  remains,  along  with  those  of  Crustaceans,  were  found  in 
another.  These  Moray  Firth  Gurnards  ranged  from  about  10^  to  30 
cm.  in  length,  and  it  was  in  the  stomachs  of  the  smaller  specimens — 
from  10 J  to  20  cm. — that  the  most  of  the  Crustacean  species  were 
obtained ;  the  food  in  the  stomachs  oi  the  larger  specimens  was  for  the 
most  part  indistinguishable. 

Seven  specimens  collected  in  Aberdeen  Bay  on  June  10th,  1901,  and 
fourteen  captured  off  Collieston  on  July  5th,  had  all,  without  a  single 
exception,  been  living  to  a  greater  or  less  extent  on  Schistomysis  spiritus 
(Norm.) ;  some  other  things,  including  a  small  Crangon,  a  few  young 
PandaluSy  a  few  Amphipods,  the  ear-stones  of  a  small  flat-fish,  and  the 
remains  of  other  small  fishes  and  fragments  of  Annelids,  were  also 
noticed,  but  the  Sehutomym  spiriius  appeared  to  be  the  favourite  food  of 
these  fishes  at  this  time.  These  two  samples  of  Trigla  gumardus 
ranged  from  11  cm.  to  20  cm.  in  length.  It  may  also  be  stated  that, 
besides  the  fourteen  specimens  from  Collieston  specially  noticed  here,  a 
considerable  number  of  others  from  the  same  locality  were  examined, 
though  perhaps  not  so  carefully,  and  all  were  found  to  have  been  feeding 
largely  on  the  same  kind  of  Sclidzopod.  This  Schizopod,  which  is  some- 
times abundant  off  the  Aberdeenshire  coast,  is  almoe>t  transparent ;  there 
is  a  faint  tinge  of  red  on  parts  of  its  body,  and  its  eyes  are  intensely 
black>  so  that  to  one  looking  into  the  water  from  above  the  creature 
would  be  invisible  were  it  not  for  its  prominent  and  intensely  black  eyes. 

Nineteen  specimens  of  Gurnards  from  the  Firth  of  Forth,  captured  in 
April  and  May,   1901,  were  also  examined;    those  captured  in  April 
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ranged  in  length  from  19  cm.  to  35  cm.,  and  were  not  in  very  good 
preservation  when  examined,  but  it  was  found  that,  with  the .  exception 
of  two,  the  contents  of  whose  stomachs  were  too  imperfect  for  identifi- 
cation, they  had  been  living  entirely  on  Orangon  allmanni.  Those 
captured  in  May — seven  in  number — were  smaller  than  the  others,  and 
though  with  these  Grangon  still  formed  a  considerable  part  of  their  food, 
there  were  other  things  that  appeared  to  be  even  more  highly  relished, 
especially  by  the  smaller  Gurnards ;  the  species  which,  next  to  Granyouy 
appeared  to  be  most  in  demand  was  the  skeleton-like  Amphipod  Dultchia 
faicata  ;  the  food  in  two  of  the  stomachs  examined  consisted  very  largely 
of  this  DtUichia,  both  males  and  females  being  obtained ;  several  other 
species  of  Amphipods  were  observed,  such  as  AmphUochvs,  Amphilochoides^ 
Paramphitlwe^  Ampelisca,  Protomedeia,  but  these  were  all  more  or  less 
rare. 

A  common  Gurnard,  fully  5  cm.  in  length,  from  Smith  Bank,  col- 
lected in  November,  1901,  had  in  its  stomach  the  heads  and  other  parts 
of  ten  Erythrops  degans,  besides  a  number  of  other  fragments ;  probably 
in  this  case  the  beautiful  eyes  of  the  Erythrops  had  proved  their 
destruction. 

The  following  is  a  full  list  of  the  species  of  Crustacea,  etc.,  observed  in 
the  stomachs  of  Trigla  gumard'ua  referred  to  in  the  preceding 
notes : — 


Crustacba. 


Othsb  Thinos. 


Orangon  aUmanniy  Einahan. 

Ora/ngon  vulgaris  (Linne). 

Nika  eduUsy  Risso. 

Pandalus  montagui^  Leach. 

SchigtomyM  ortuUvs,  G.  O.  Sars. 

Schistomyais  spirituis^  Norman. 

Schistomysis,  sp. 

Erythrops  elegans,  G.  O.  Sars. 

Erythrops  sp. 

DiaMylis  sp. 

Pseudocuma  cercaria  (v.  Beneden). 

Bathyporeia  sp. 

Harpinia  crenulata,  G.  O.  Sars. 

Ampdisca  hrevicomis  (A.  Costa). 

Ampeiisca  sp. 

Amphilochiu  tenuimanus.     Boeck. 

AmphUochoides  sp. 

Metopa  sp. 

Leucotho€  lUljeborgiij  Boeck. 

Monoadodes  ccmnatus,  Spence  Bate. 

Perioctdodes  longimanus  (Spence  Bate). 

Synchdidium  brevicarpum  (Spence  Bate). 

Pontocrates  aUamarini^  (Spence  Bate). 

HaUmedon  parvimaivus  (opence  Bate). 

Apherusa  boredUs, 

Paramphithoe  monocuspis,  G.  O.  Sars. 

Megaluropus  agilisy  Norman. 

Protomedeia  fa^sciata, 

Dulichia  faicata, 

DiUichia  sp. 

Calamufinrnarehicus  (Gunner). 


Small  round  fish. 
Small   flat  fish  (ear- 
stones). 
Annelid  remains. 
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The  Pooob.     Agonus  cataphracfuSy  L. 

Eighty  Poggea  have  been  examined  for  this  paper,  and  with  the 
exception  of  eleven  they  are  all  from  Annan,  Solway  Firth.  Fifty  of 
those  from  Annan  were  collected  at  the  end  of  April  and  the  beginning  of 
May,  1900,  and  fifteen  in  September ;  ten  were  from  the  Firth  of  Forth, 
and  were  collected  on  May  13th,  1901,  while  the  others  were  part  of  a 
sample  of  fish  sent  from  the  Clyde  in  the  beginning  of  October  last.  The 
food  in  the  stomachs  examined  consisted  almost  entirely  of  Crustacea,  and 
included  representatives  of  the  Macrura  (Crangon  vulgaris,  jun.),  the 
Schizopoda  (Pi'aunusflexuosm),  theStomapoda  ( Lamprops  fasciata),  the 
Isopoda  (Idoihea  linearis),  the  Amphipoda  (Gaminarus  locusta,  Gheiro- 
craivs  intenmdivSy  Corophium  gro88ij)es,  DtdicMay  etc.),  the  Copepoda 
(LoTigtpedia,  Edinosoma),  the  Oatracoda  ( Paradoxostoma  vanahUe),  and 
the  Cirripedia  (BaJanus  sp.,  cypris  stage).  Starfish  remains  occurred  in 
one  or  two  of  the  stomachs,  and  Annelid  remains  in  one.  Nearly  all  the 
Pogges  taken  in  April  and  May  were  infested  with  what  looked  like 
encysted  worms ;  they  occurred  in  the  walls  of  the  body  cavity,  some- 
times on  one  side  only,  but  more  frequently  on  both  sides,  and  in  some 
cases  they  were  present  in  large  numbers.  The  specimens  of  Agonus 
examined  ranged  in  length  from  6-^  cm.  to  12^  cm.,  but  it  was  only  in 
the  smaller  specimens  measuring  from  6-^  cm.  to  S^  cm.  that  the 
Copepoda,  Ostracoda,  and  larval  Balani  were  observed,  while  Crangouy 
Praunusy  and  others  of  the  "  higher  Crustacea  "  were  only  found  in  the 
stomachs  of  the  larger  specimens. 

The  following  is  a  list  of  the  species  of  Crustacea  found  in  the  stomach 
of  the  Pogges  : — 


Crustacea. 


Other  Things. 


Crangon  vulgaris  (Lin.). 

Frcmnus  flexuosus  (O.  F.  Miiller). 

Praunus  sp. 

Lampropafasciatay  G.  O.  Sars. 

Idoihea  linearis  (Pennant). 

Bathyporeia  sp. 

MeUypa  sp. 

Pontocrates  cUtamarimis  (Spence  Bate). 

Paratylus  swammerdami  (M.  Edwaids). 

Oammarus  locusia  (Lin.). 

Cheirocrates  intermediusy  G.  O.  Sars. 

Corophium  grossipes  (Lin.). 

Dulichia  porrectay  Spence  Bate. 

Dulichia  falcata. 

Proto  pedata, 

Longipedia  coronaiay  Glaus. 

Eciinosoma  melanicepSy  Boeck. 

Paradoxosioma  variabUe  (Baird). 

Balanus  (cypris  stage). 


Annelid  remains. 

Starfish  remains. 

The  most  of  the  fish 
caught  on  April 
30th,  1900,  were 
infested  more  or 
less  with  parasitic 
worms,  which  were 
encysted  on  the 
walls  of  the  body 
cavity,  sometimes 
on  both  sides. 


Angler  Fish.     Lophius  piscaiorivsy  L. 

Several  small  Lophius  captured  off  Aberdeen  in  September,  1900,  and 
measuring  fiom  19  to  about  30  cm.,  were  examined,  but  the  only  food 
observed  consisted  of  the  remains  of  small  fish — both  flat  fish  and  round 
fish.     Professor  M*Intosh  has  found  a  Coitus  huhaXis  about  a  foot  in 
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length  in  the  stomach  of  a  Lophius,  while  the  stomach  of  the  Cotttis  itself 
was  distended  by  two  Carcinus  mwnas,* 

Lb88BR  Weavbr.     TrachinuB  vipera,  Cuv. 

Of  the  forty-three  specimens  of  Trachinus  vipera  examined,  thirty-four 
were  sent  from  Annan  (Solway),  and  nine  were  taken  off  Colliestou, 
Aberdeenshire.  The  specimens  from  Annan  were  for  the  most  part 
collected  in  April,  May,  and  June,  1900,  but  seven  of  them  were  captured 
early  in  January  of  the  present  year.  In  the  stomachs  of  those  collected 
in  April,  1900,  very  little  food  was  observed,  and  only  four  out  of  the 
fourteen  examined  contained  matter  that  could  be  identified ;  this  con- 
sisted chiefly  of  the  remains  of  Praumis  inei^mU^  Gammarus  loeuata,  some 
remains  of  Annelids  and  of  two  or  three  small  fishes  (Clupeoids).  The 
specimens  of  Trachinus  in  this  sample  measured  from  8  to  11^  cm.  In 
the  stomaclis  of  ten  specimens  examined  in  May  the  contents  consisted 
chiefly  of  Schistwnyds  sp. ;  an  Isopod — Eurydice  acliata — was  also  found 
in  one,  and  in  another  the  remains  of  a  small  Clupeoid.  The  specimens 
taken  in  September  and  January  contained  nothing  that  could  be 
distinguished. 

The  nine  specimens  from  Collieston  collected  on  July  5th,  1900,  had 
apparently  been  feeding  largely  on  Schizopods,  all  of  which  appeared  to 
belong  to  the  one  species,  Schutomysis  spiiitus ;  the  only  other  food 
observed  consisted  of  the  remains  of  a  small  fish,  probably  a  young 
Clupeoid  or  Sand-eel.  These  Collieston  specimens  ranged  from  11  cm.  to 
13^  cm.  in  length.  A  considerable  number  of  these  specimens  were 
examined  besides  the  nine  specially  referred  to  here,  but  they  all  appeared 
to  have  been  feeding  on  the  same  species  of  Schizopod. 

The  following  is  a  tabulated  list  of  the  organisms  observed  :  — 

Organisms  Found  in  the  Stomachs  op  Lesser  Weavers. 


Crustacea.  |      Other  Things. 


Fraunus  inermis  (Rathke).  Small  fishes  ?  (Clupe- 

Schidomysis  sp.  ,       oids  or  Sand-eels). 

Schistomysis  spiritus,  Norman. 
Eurydice  a^hata  (Slabber). 
Crammarus  loctida  (Lin.). 
Copepods  (gen.  et  sp.  ?) 


Mackerel.     Scomber  ffcmnhms^  L, 

The  stomachs  of  over  thirty  Mackerel  from  the  Clyde,  examined  in 
June,  1899,  were  found  to  be  all  more  or  less  filled  with  Copepods,  the 
prevailing  form  being  Calanus  Jinniarchicus ;  Euphausidee  (Nyetiphanes 
and  Rhoda,  or  Boreophausia)  were  also  observed  in  several,  but  the 
specimens  were  scarcely  perfect  enough  for  identification. 

Another  three  dozen  Mackerel,  chiefiy  from  Barra,  Outer  Hebrides, 
were  also  examined,  and  the  food  of  these,  as  in  the  case  of  the  Loch  Fyne 
specimens,  was  found  to  consist  largely  of  Copepods,  but  there  was  a 
greater  variety  of  species ;  besides  Calanus  finmarchtcusj  which  was  well 
represented,  the  following  other  forms  were  also  observed  : — Paeudocalanus 
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Digitized  by  VjOOQIC 


494  Part  III. — TSmniieth  Annual  Report 

elangcUuSf  Temai^a  longicomis,  Centropagm  typicm^  and  Metridia  sp. 
Fragments  of  Schizopods  were  noticed  in  some  of  tha  stomachs,  but  were 
too  much  broken  for  certain  identification.  No  remains  of  fish  were 
observed  in  these  stomachs  from  the  West  Coast,  but  in  the  stomachs  of 
a  few  specimens  captured  off  Aberdeen  the  remains  of  small  fish,  probably 
young  Olnpeoids  or  Sand-eels,  were  observed,  in  addition  to  the  usual 
pelagic  Copepods.  A  quantity  of  Mackerel  stomachs  were  sent  to  me 
some  years  ago  from  Stomoway,  and  the  food  in  these  was  found  to  con- 
sist almost  exclusively  of  young  fishes.  They  appeared  to  be  for  the  most 
part  the  fry  of  herrings  or  sprats,  but  in  some  cases  they  consisted  of  the 
young  of  their  own  kind ;  so  extensively  do  they  at  times  feed  on  small 
or  young  fish  that  Yarrel,  referring  to  the  food  of  the  ^fackerel,  remarks  : 
— "  Their  principal  food  is  probably  the  fry  of  other  fishes."  ♦  Professor 
P. -J.  van  Beneden,  who  devoted  considerable  attention  to  the  subject  of 
fish  food,  had  evidently  a  somewhat  different  experience^  for  he  states  that 
the  food  of  the  Mackerel  consisted  of  Cetochilus  septentrionalis 
( (?)  Ckilanua  finmarchicm)^  and  adds  : — **Ce  poisson  est  trte-vorace,  mais 
son  estomac  est  g6n^ralement  vide."  t 

The  following  is  a  tabulated  list  of  the  organisms  observed  in  the 
stomachs  examined : — 

Organisms  Observed  in  the  Stomachs  of  Mackerel. 

Ceustacea.  Other  Thinos. 


I^ycHphanea  sp.  I  Fish  remains  (Herring 

Bhoda  sp.  ,      or  Sprats). 

CcdawaafinmarchiciM  (Gunner). 

Paevdocalawus  elongcUuSy  Boeck. 

Centropages  typicus,  Kr%er. 

Temora  longicomis  (O.  F.  Mtiller). 

Copepods  (gen.  et  sp.  ?) 


Horse  Mackerel.     Caramr  trachwus  (L.). 

A  specimen  of  Garanx  frachurus,  18  cm,  in  length,  captured  in  Aber- 
deen Bay,  July  30th,  1901,  had  its  stomach  filled  with  Copepods,  and,  so 
far  as  could  be  made  out,  they  all  belonged  to  the  one  species — Temora 
longicamis.  This  fact  is  not  without  interest,  as  it  seems  to  suggest  that 
the  Oaranx  had  either  fallen  in  with  a  shoal  of  Temora  and  had  thus  no 
choice  but  to  feed  upon  them,  or,  being  able  to  discriminate  between  one 
kind  and  another,  it  chose  this  particular  form  in  preference  to  others. 

Speckled  Goby.     Oohius  minuttis,  Gmelin. 

A  considerable  number  of  Speckled  Gobies  have  been  examined,  but 
those  specially  referred  to  here  number  fifty-one,  and  include  samples 
from  Annan  (Solway),  the  Firth  of  Forth,  and  the  Moray  Firth.  In  the 
stomachs  of  a  sample  of  fourteen  Speckled  Gobies  sent  from  Annan  in 
May,  1900,  the  food  consisted  largely  of  Copepods,  all  of  which  belonged 
to  the  genus  Eurytemora,  the  species  which  was  not  satisfactorily 
made  out  appeared  to  be  JEurytemora  velox.  These  Copepods  were 
fairly  numerous  in  some  of  the  stomachs  examined.     Mysidae  were 

♦  Britith  Fi'iihfs,  vol.  i.,  p.  140. 

t  Lfi  Pm$$ons  de*  CoUJt  de  Relffiqve^  p.  136. 
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observed  in  four  stomachs,  Lamprops  fasciata  was  found  in  one  and 
Bathyporeia  sp.  in  four,  while  Gammaru8{?)  locusta,  the  only  other 
Amphipod  identified,  occurred  in  one.  Only  (^ustaceans  or  Crustacean 
remains  were  observed.  The  fishes  in  this  sample  measnred  from  4 j  to 
7^  centimetres  in  length.  In  the  stomachs  of  two  specimens  forming 
part  of  a  sample  sent  from  Annan  in  July,  1900,  the  food  consisted 
entirely  of  MysidsB  and  ChropMum  grossipes,  while  in  a  sample  collected 
on  November  28th,  1900,  only  two  out  of  five  contained  matter  that 
could  be  even  doubtfully  recognised,  and  it  consisted  of  the  remains  of 
(?)  Amphipods  in  the  one  and  of  Grangon  sp.  in  the  other ;  these  Gobies 
ranged  from  7^}  to  8 A-  centimetres.  Twelve  specimens  were  sent  from 
Annan  in  January,  1901,  but  the  stomachs  of  seven  of  tbem  were  empty 
or  contained  matter  that  could  not  be  identified ;  while  the  food  observed 
in  the  other  five  consisted  entirely  of  fragments  of  Amphipods,  the  genus 
and  species  of  which  could  not  be  made  out. 

The  stomachs  of  the  Moray  Firth  specimens,  collected  in  June,  1900, 
contained  numerous  Amphipods  and  the  remains  of  Myside.  The  two 
Amphipods  identified  were  Bathyporeia  sp.  and  Corophium  grossipea. 

The  stomachs  of  fifteen  specimens  sent  from  the  Firth  of  Forth 
were  those  of  fishes  collected  at  Station  III.  on  July  13th,  1901. 
The  constituents  of  thCfood  in  these  stomachs  exhibited  rather 
more  variety  than  that  of  those  previously  referred  to.  Cope- 
pods,  consisting  chiefly  of  Longipedia  coronaia^  occurred  in  eight  of 
these  stomachs  ;  Amphipods,  comprising  Metcpa,  Harpinia,  and  Dvlichia, 
were  present  in  four  and  Annelids  in  three ;  Crustaceans  representing  the 
cypris  stage  of  Balanus  were  also  observed  in  two  of  these  stomachs,  but 
Echinoderm  or  fish  remains  were  not  obtained  in  any  of  them. 

The  following  Table  contains  a  complete  list  of  the  various  organisms 
observed  in  the  stomachs  examined : — 

Specimens  Found  in  Stomachs  op  GoUua  minutua. 


Crustacea. 


Orcmgon  sp.  (jun.) 

Mysidce. 

La/mpropa  fcuciata^  G.  O.  Sars. 

Baihyporeia  sp. 

Harpinia  sp. 

Meiopa  ap. 

Oammams  (?)  locusta  (Lin.). 

Corophium  grossipes  (Lin.). 

Dulichia  falcata, 

Amphipod  remains  (gen.  et  sp.  ?) 

Euryt(mora  (?)  velox  (Lilljeborg). 

Longipedia  coronata,  Claua 

JonesieUa  spinulosa  (Brady  and  Robertson), 

Balanus  (cypris  stage). 


Other  Things. 


Annelids. 


Common  Draqovet.     Callionymus  lyi*a,  L. 

Over  fifty  specimens  of  common  Dragonets  captured  off  Aberdeen  in 
July,  1900,  were  examined,  and  fully  sixty  per  cent,  of  these  were  males. 
Only  the  stomachs  of  eleven  of  these  specimens  contained  matter  that 
could  be  identified,  which  consisted  almost  entirely  of  Mysidss ;  Leucofhoe 
sp.  was  the  ouly  other  organism  observed. 
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The  stomachs  of  five  specimens  from  the  Moray  Firth  contained  a 
variety  of  organisms  comprising  Mollusca,  Crustacea,  Annelid  and  Star- 
fish remains.  The  stomach  of  one  specimen  12^  cm.  in  length  con- 
tained the  remains  of  two  Anapagurm  hyndnianni  and  an  Ampelisca  sp. ; 
one  13f  cm.  in  length  contained  fragments  of  lamellibranch  shells 
(Tellina  sp.),  young  Crangon  sp.,  Chetrocrates  intermediusj  E'iHcMhomus 
sp.,  Longipedia  coronata^  and  the  remains  of  Aunelids  and  brittle  Star- 
fishes ;  while  the  others  contained  the  remains  of  lamellibranch  shells  and 
Ampdiscu  sp. 

Seventeen  specimens  from  the  Clyde,  collected  on  October  4th,  1901, 
had  all  without  exception  been  feeding  more  or  less  on  small  MoUusca, 
chiefly  lamellibranchs ;  Crustaceans  were  also  well  represented,  their 
remains  being  found  in  fourteen  of  the  stomachs  examined  ;  fragments  of 
brittle  Starfishes  were  not  uncommon,  and  one  stomach  contained  frag- 
ments of  a  young  Amphidotvs  sp.  The  shell- fish  included  a  Natiru 
alderi  and  a  fragment  of  a  Turritella  (each  with  a  small  Hermit  Crab 
enclosed),  a  young  Pecten  lurius,  young  Solen^  Montacufa  hidenfata,  and 
young  Sfixicava  rugom.  The  length  of  these  Clyde  Dragonets  ranged 
from  13^  to  19  centimetres.  There  was  no  appreciable  difference  in  the 
food  observed  in  the  smaller  specimens  from  that  contained  in  the 
stomachs  of  the  larger. 

The  names  of  the  varioos  organisms  observed  in  the  stomachs  of  these 
Dragonets  are  given  in  the  Table  annexed. 


Crustacea. 


Partunus  sp.  (small). 

Aimpagnrus  hifndmanni  (Thomp.). 

Small  hermits  (sp.  ?) 

Crangon  sp.  (small). 

Decapod  remains  (small). 

Mysidoe. 

Harpvnia  sp. 

Ampelisca  sp. 

Ampelisca  spinipes,  Boeck. 

Leucothoe  sp. 

Cheirocrates  intermediusj  G.  O.  Sars. 

Erichthomus  sp. 

Longipedia  coronata,  Glaus. 


Other  Things. 


NaUca  alderi, 
!rurrif«Wa(fragment8). 
Pecten  varius  (small). 
Montacuta  bidentata. 
Tellina  sp. 
Solen  sp.  (small). 
Saxicava  rugosa. 
Annelids. 
Starfish  remains. 
AmphidotuSf   sp. 

(ft^gments  of  test). 
Lagena  sp. 


Spotted  Dragon rt.     CaUionymvs  maculatv.^  (Bonap.). 

The  number  of  Spotted  Dragonets  examined  was  twenty-eight ;  they 
included  two  from  Annan  (Sol way  Firth),  collected  on  April  30th,  1900 ; 
six  collected  about  fifty  miles  to  the  eastward  of  Fair  Island  on  October 
19th,  1900  ;  and  twenty  from  the  Clyde,  collected  on  October  4th,  1901. 

The  two  specimens  from  Annan  measured  10^  cm.  and  12^  cm. 
respectively  ;  in  one  of  these  stomachs  there  was  nothing  that  could  be 
identified,  and  the  only  thing  observed  in  the  other  was  a  single  specimen 
of  Amrtia  sp. 

The  stomachs  of  all  the  six  specimens  from  the  eastward  of  Fair 
Island  contained  matter  that  could  be  identified.  Diastylis  sp.  was 
observed  in  one  and  AstacUla  sp.  in  two  stomachs;  Amphipods  com- 
prising Aseidost&ma  ohesum^  Harpinia  sp.,  Metopdla  nasuta,  Oamniaropsia 
sp.,  and  Dvlichia  sp.  were  observed  in  five,  Copepoda  were  observed  in 
one,  and  Ostracoda  in  two.     The  remains  of  Annelids  were  observed  in 


Digitized  by 


Google 


of  the  Fishery  Board  for  Scotland. 


497 


four  stomachs,  and  the  remains  of  Starfishes  (Amphiura  sp.)  in  one. 
One  or  two  specimens  of  Foraminifera  were  also  obtained  in  three  of 
these  stomachs.  The  length  of  the  fish  in  this  sample  raned  from  9  to 
12  centimetres. 

The  lengths  of  the  twenty  specimens  from  the  Clyde  ranged  from  9^  to 
\\\  cm.,  and  it  was  evident  from  the  contents  of  their  stomachs  that 
small  Mollusca,  Crustacea,  and  brittle  Starfishes  had  been  specially  sought 
after  for  food.  Small  Mollusca,  usually  more  or  less  fragmentary,  were 
found  in  nineteen  of  these  stomachs  examined ;  Montacuta  Udentata  was 
of  frequent  occurrence,  and  was  the  only  MoUuscan  species  satisfactorily 
identified.  The  rare  Isopod  ArctureUa  diloUata  was  obtained  in  one  of 
these  stomachs — one  specimen  was  fairly  complete  and  there  were  frag- 
ments of  other  two.  Amphipoda,  which  were  not  very  common,  were 
observed  in  five  stomachs.  No  Copepods  were  observed,  but  Ostracoda — 
chiefly  Bythocythere  turgida — were  found  in  eight.  Fragments  of 
Echinoderms  (chiefly  brittle  Starfishes)  were  found  in  all  the  stomachs 
except  two,  and' the  remains  of  Annelids  in  sixteen — ^these  Annelid 
remains  were  sometimes  distinguishable  only  by  the  bristles  which  were 
left  after  the  soft  parts  had  been  more  or  less  dissolved  by  the  gastric 
fluid.  A  few  Foraminifera,  such  as  Miliolina  simintUum  and  Rotalia 
beccari,  were  noticed  iu  one  or  two  of  the  stomachs. 

It  may  be  remarked  that  most  of  the  organisms  which,  judging  from 
the  samples  of  fish  examined,  constitute  the  chief  part  of  the  food  of 
Spotted  Dragonets,  are  such  as  have  their  habitat  upon  or  near  the  bottom 
of  the  water,  and  this  would  indicate  that  the  habitat  of  the  fish  is  also 
usually  near  the  bottom. 

In  the  following  Table  will  be  found  a  list  of  the  organisms  observed 
in  the  various  stomachs  examined : — 

List  op  Species  Found  in  the  Stomachs  op  Spotted  Dragonets. 


Crustacea. 

Other  Things. 

Evpagurus  sp.  (remains). 

Naticasp. 

Diastylis  sp. 

Small  Pecten. 

ArtaciUa  sp. 

Small  TeUina  sp. 

ArctureUa  dilatataj  G.  0.  Sars  (one  nearly  whole 

Montacuta  bidentata 

and  fragments  of  other  two^. 
Ascidostoma  obeswn  (Spence  Bate). 

Solen  sp.  (jun.) 

Remains  of  TerebeUa 

Harpinia  negleda,  G.  0.  Sars. 

sp. 

Harpinia  sp. 

Remains  of  Annelids. 

Ampelisca  sp. 

Remains  of  Starfishes 

Metopd  sp. 

Amphidotus  sp.  (frag- 

MetopeUa nasuta  ^Boeck). 
CkmmoTopsis  sp.  gun.) 

ments). 

Miliolina  simimdum. 

Dvlickia  sp. 

Rotalia  beccari. 

Oytheridea  papulosa.  Bosquet. 

Bythocythere  turgida^  G.  0.  Sars. 

Oytheropteron  latiasimum  (Norman). 
machaertna  tervuissima  (Norman). 

Asterope  maria  (Baird). 
Acartia  sp. 

LuHPSUCKBB.    Cydopterua  lumptu,  L. 

Considerably  over  three  hundred  specimens  of  Lumpsuckers  were 
examined  during  the  past  two  years,  but  the  stomachs  of  a  large  propor- 
2h 
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iioD  of  them  were  either  empty  or  filled  with  a  watery  fluid  of  about  the 
same  specific  gravity  as  ordinary  sea  water.  The  fact  that  the  stomachs 
of  these  fishes  are  found  so  fi^equently  containing  more  or  less  of  this 
watery  fluid,  and  having  sometimes  mixed  up  with  it  a  comminuted  and 
whitish-coloured  matter,  has  given  rise  to  curious  conjectures  concerning 
the  food  supply  of  these  fishes.  P.-J.  van  Beneden  in  his  work  on 
Animal  Paraaiies  remarks  that  "  Fishermen  affirm,  and  the  examination 
of  the  animal's  stomach  confirms  their  assertion,  that  the  Cydopterus 
lumpm  feeds  on  nothing  but  the  excreta  of  other  fishes."*  It  is  probably 
for  this  reason  that  he  calls  the  Lumpsuckers  "  crotophagous  fishes."  t 
Occasionally  I  have  found  the  stomachs  of  Lumpsuckers  well  filled  with 
small  Goelenterates,  such  as  Pleurohrachia  or  Beroe,  and  perhaps  the 
occurrence  of  the  comminuted  bodies  of  such  organisms  may,  partly  at 
least)  account  for  this  opinion. 

The  Lumpsuckers  referred  to  here  were  all,  with  the  exception  of 
two  small  specimens  from  Annan,  captured  in  the  Bay  of  ^igg,  near 
Aberdeen,  in  the  nets  of  the  salmon  fishers.    It  would  appear  that  the 
Lumpsuckers  come  into  the  Bay  to  spawn,  and  the  specimens  captured  in 
the  salmon-nets,  and  which  I  examined,  were  therefore  for  the  most  part 
adult  forms.     The  length  of  the  two  small  specimens  sent  from  Annan 
(Solway   Firth),    and   which   were    collected    on    April    30th,    1900, 
measured  4*2  and  4*5  centimetres  respectively ;  the  only  food  foimd  in  the 
stomachs  of  these  specimens  consisted  entirely  of  remains  of  Cktmmarus 
loeusta.    The  Lumpsuckers  from  the  Bay  of  Nigg,  which  numbered  one 
hundred  and  forty-four,  were  all,  with  the  exception  of  eleven,  collected 
during  the  present  year  (1901).    The  eleven  referred  to  were  captured 
between  the  1 6th  and  18th  of  May,  1900,  and  are  included  here  because 
the  stomachs  of  a  few  of  them  contained  a  considerable  number  of  Cope- 
poda,   chiefiy  Temora  longicomis,  whilst  among  other  things  observed 
were  Centrapages  hamaivs^  Gammarus  locusta,  and  Idothea  baltica.    In 
the  stomachs  of  five  specimens  collected  in  the  salmon-nets  in  February  no 
solid  food  was  found  nor  anything  that  could  be  identified ;   but  in  the 
stomachs  and  intestines  of  four  of  the  specimens  a  considerable  quantity 
of  watery  fiuid  was  observed ;  young  cestoid  parasites  were  frequent, 
especially  in  their  intestines,  but  the  fish  were  apparently  in  a  healthy 
condition.      Forty  Lumpsuckers  were  examined  during  March;    the 
stomachs  of  seven,  taken  on  the  9th  of  the  month,  were  all  more  or  less 
filled  with  watery  fiuid,  nothing  that  could  be  identified  being  noticed. 
The  stomachs  of  two  captured  on  the  13th  contained  a  quantity  of  matter 
closely  resembling  Pleurohrachia  or  some  similar  Coelenterate,  but  was 
not  sufficiently  perfect  for  identification.     Five  captured  between  the 
14th  and  15th  had  their  stomachs  more  or  less  full  of  fluid.     On  the  19th 
thirteen  specimens,  comprising  ten  males  and  three  females,  were  captured ; 
and  in  the  stomachs  of  four  of  the  males  were  found  the  remains  of 
Amphipods  and  Isopods,  the  following  species  being  distinguished,  viz. : — 
Hyperia  galha,  CaUiopius  Icemuscidus,  Gammaitis  locusta,  and  Idothea 
emarginata  ;  the  contents  of  the  other  stomachs  consisted  only  of  a  little 
semi-fluid  matter.     Seven  specimens  were  captured  between  the  21st  and 
22nd,  but  only  in  the  stomachs  of  two  was  there  anything  that  could  be 
identified.     One  of  these  contained  the  remains  of  Pandaius  montagui, 
and  the  other  the  remains  of  Gammarus  locusta ;  the  other  stomachs  con- 
tained the  usual  watery  fluid.    Of  the  five  specimens  captured  on  the 
27th,  two  contained  watery  fluid,  two  were  empty  and  greatly  distended 
with  air,  while  in  one  the  remains  of  a  chsBtopod  Annelid  and  a  specimen 
of  Hyperia  galha  were  observed. 

*  Animal  ParasiUs,  The  IntematioDal  Scientifio  Series,  vol.  xx.,  p.  79  (1876). 
t  Let  P(n$$OHS  de$  Cotit  de  Belgigve, 
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Forty-five  Lumpsnckers  were  examined  in  ApriL  In  the  stomach  of 
one* captured  on  the  11th  a  single  Amphipod  (AmathiUa  sp.,  jun.)  was 
ohserved.  In  the  stomach  of  one  captured  on  the  13th  one  Ptmdalus 
montagui^  a  number  of  Calanus  finmarchicus,  and  one  or  two  Hyperids 
(gen.  et  sp.  1),  were  obtained  as  well  as  the  remains  of  Annelides,  and  a 
considerable  quantity  of  whitish  semi-fluid  matter,  consisting  partly  at 
least  of  Coelenterata.  In  the  stomach  of  a  male  Lumpsucker  captured  on 
the  16th  the  following  organisms  were  noticed — fragments  of  several 
Panddlu8  montagui^  one  young  AmathUla  (sp.  ?),  a  few  specimens  of 
Temma  langiccmis,  and  the  remains  of  several  Annelids ;  in  the  stomach 
of  another  captured  at  the  same  time  there  was  a  quantity  of  matter  con- 
sisting apparently  of  small  Coelenterates.  In  the  stomach  of  a  specimen 
captured  on  the  18th  I  obt^ed  AmathiUa  homari  and  the  remains  of 
some  Annelids,  while  f  ragmenta  of  Pandalus  montagui  were  obtained  in 
the  stomachs  of  two  collected  on  the  29th.  Small  Coelenterates  occurred 
in  the  stomachs  of  two  of  the  five  Lumpsnckers  collected  on  the  30th  of 
April ;  the  Coelenterates  were  numerous  in  one  of  the  stomachs  referred 
to  along  with  the  remains  of  Annelids,  but  only  a  few  Coelenterates  were 
observed  in  the  other. 

Thirty-three  Lumpsnckers  were  captured  in  May.  ^  Seven  speci- 
mens were  collected  on  May  1st,  but  only  two  of  them  contained 
food,  which  consisted  of  a  considerable  quantity  of  small  Coelenterates ; 
and  in  the  stomach  of  another  collected  on  the  2nd,  fragments  of 
a  moderately  large  Idothea  (?)  baUica  were  observed ;  Temora  longi- 
comia,  the  remains  of  at  least  four  Annelids,  and  a  few  larval 
Baiani  (cypris  stage)  were  also  obtained.  Five  Lumpsnckers 
were  captured  on  May  3rd,  and  the  stomach  of  one  of  them  was  well 
filled  with  what  looked  like  small  Coelenterates,  and  mixed  up  with 
them  were  a  number  of  Temora  longieomis,  apparently  only  recently 
swallowed,  one  or  two  Calanus  JinmarchicuSf  larval  Baiani  (cypris 
stage),  and  the  remains  of  one  or  two  Annelids.  On  the  fins  of  this 
specimen  several  small  tumours  were  observed,  which,  when  opened,  were 
found  to  contain  numerous  but  extremely  minute  Hving  Psorospheerse ; 
some  were  of  a  globular  form  and  filled  with  granular  matter,  but  the 
greater  number  were  pear-shaped  and  furnished  with  two  flagella  at  the 
narrow  end.  The  gall-bladders  of  some  of  these  fishes  were  also  infested 
with  larval  Cestoids,  and  similar  organisms  were  of  frequent  occurrence  in 
the  intestines.  One  Idothea  pdagica  and  a  number  of  Temora  longicomis 
were  mixed  up  amongst  a  quantity  of  whitish  semi-fluid  matter  in  the 
stomach  of  one  of  four  Lumpsnckers  collected  on  the  9th,  and  numerous 
specimens  of  Temora,  mixed  up  with  similar  whitish  matter,  occurred  in 
the  stomach  of  another ;  both  of  these  stomachs  were  those  of  male  fishes. 
Ten  Lumpsnckers  were  captured  between  the  13th  and  16th  of  the  month, 
and  the  stomachs  of  three  or  four  of  them  contained  small  Coelenterates 
and  remains  of  Annelids.  Temora  longicomis  and  larval  Baiani  were 
also  frequent.  Seven  Lumpsnckers  were  captured  in  the  month  of  June 
and  three  in  July,  but  after  the  18th  of  the  latter  month  no  more  were 
obtained,  and  they  appear  to  have  loft  the  Bay  about  that  time.  The 
stomachs  of  two  of  those  obtained  in  June  contained  small  Coelenterates 
and  Temora  longicomis,  and  one  of  those  captured  in  July  was  also 
filled  with  Coelenterates  consisting  for  the  most  part  of  Pleuro- 
brachia.  It  may  be  of  interest  to  note  the  fact  that  the  stomachs 
containing  food  which  could  be  most  easily  identified  were  usually 
those  of  male  fishes;  the  great  majority  of  the  stomachs  of  female 
fishes  examined  were  either  empty  or  contained  a  thin  fluid  differing 
little,  if  at  all,  from  sea  water.  The  apparent  abeence  of  food  in 
the  majority  of  adult  Lumpsnckers  has  been  taken  special  notice  of 
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by  Professor  van  Beneden,  who  remarks  that  "On  trouve  rarement 
des  traces  de  pHture  dans  les  poissons  adults/'*  while  the  only  food 
observed  by  him  that  could  be  identified  consisted  of  small  Mysidse  and 
Crangon,  and  these  occurred  not  in  the  stomachs  of  adults  but  of 
young  specimens  measuring  from  1  to  31  centimetres  in  length.t 

The  following  is  a  list  of  species  obtained  in  the  stomachs  of  the 
Lumpsuckers  examined : — 

List  of  Species  Found  in  Stomachs  op  Lumpsuokbbs. 


Crustacea. 

Other  Things. 

Idothea  emarginata  (Fabr.). 

„      pdagicay  Leach. 
Hyperia  gdlba  (Mont.). 
CaUiovius  lawiusculus  (Kroyer). 
AmamiUa  homart  (Fabr.^ 
Oammarus  locusta  (Linne). 
Ckdanu8iinmarchicu8  (Gunner). 
Temora  longicomis  (0.  F.  MtiUer). 
Bdkrnus  (cypris  stage). 

Annelid  remains. 
Small  Coelenterates. 
Beroe,  etc. 
Pleurobrachia. 

Cat  or  Wolp-Fish.     Anarrhichus  lupus,  L. 

Only  one  or  two  stomachs  of  Cat-fishes  have  been  examined;  they  were 
collected  in  the  Moray  Firth,  and  the  food  observed  consisted  chiefly  of 
lamellibranch  shells  (Cardium  echtnatuniy  etc.)  in  a  very  fragmentary 
condition  and  of  Crustacea.  The  only  Crustacean  that  could  be 
identified  was  Atdecydvs  septemdentatus,  and  only  the  claws  of  this 
were  available  for  identification. 

BuTTER-FiSH.     Pholts  gunnellus,  L. 

The  stomachs  of  fourteen  specimens  of  Pholis  gunnellus,  sent  from 
Annan  (Sol way  Firth)  in  April  and  May,  1900,  were  examined,  but  the 
food  they  contained,  besides  being  small  in  quantity,  was  not  in  very  good 
preservation.  Three  of  the  stomachs  contained  Mussel  fry;  eleven 
contained  small  or  young  Crustacea,  comprising  young  Idothea^  Gammarua 
locusta  (and  perhaps  one  or  two  other  Amphipods),  and  Ostracod^ 
belonging  to  the  two  species  Cythere  viridis  and  Oythenira  similis. 
Four  contained  specimens  of  marine  Acarides,  while  in  another  a  few 
insect  larvss  were  observed.  These  Annan  Butter-fishes  ranged  from  7^ 
to  15  centimetres  in  length,  but  though  there  was  a  considerable 
difference  in  size  between  the  smallest  and  largest,  there  was  no 
appreciable  difference  in  the  nature  of  their  food. 

The  stomachs  of  seven  specimens  from  the  Moray  Firth,  which  were 
collected  on  May  18th,  1901,  and  measured  from  10  to  16  centimetres 
in  length,  contained  very  little  food,  and  so  far  as  it  could  be  identified 
it  consisted  almost  entirely  of  small  Crustaceans  (Amphipods  chiefly), 
In  the  stomach  of  one  of  the  smaller  fishes  several  insect  larvas  were 
observed. 

The  food  observed  in  the  stomachs  of  nine  Butter-fishes  collected  in 
the  Firth  of  Forth  on  May   13th,    1901,   comprised  a  much  greater 

*  Lts  PciuoM  des  Cotes  de  Beiffique,  p.  51. 
t  Op,  ciU,  p. 
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yaridty  of  organisms  than  was  observed  in  the  other  two  samples.  The 
food  of  this  sample  of  fishes,  like  that  of  the  other  two,  consisted  almost 
entirely  of  Crustaceans,  and  included  such  forms  as  Pandalus  tnoniagui 
(jun.),  Paridalina  hrevirostris,  Mysida,  ErichiTionitis  deformis,  Dtdichia 
porrectOy  and  the  cypris  stage  of  Balanus  sp.  The  remains  of  a  young 
fish  were  also  observed  in  one  of  the  stomachs  from  the  Forth.  One  of 
the  more  interesting  things  observed  was  Fhryxus  abdominalts,  female 
and  male  ;  probably  this  parasite  had  been  adhering  to  the  Pandalus  or 
Pandalina  when  swallowed  by  the  fish  and  had  afterwards  become 
detached. 

The  following  is  a  tabulated  list  of  the  various  species  obtained  in  the 
stomachs  of  the  Butter-fishes  examined : — 

Spboibs  in  Stomachs  of  Bittteb-fish. 


Cbustagsa. 

Otheb  Things. 

Pandalus  montagui.  Leach. 

IfysidsB  (gen.  et  sp.  ?) 

Phryxua  abdominalis  (Kroyer). 
Metopa  sp, 

ParamphUhoe  monocuspis,  G.  0.  Sars. 
Oammarus  sp. 
Mdita  (?)  obtusata  (Mont.). 
Photis  teivuicomis,  G.  0.  Sara. 
Podoceropria  excavata  (Spence  Bate). 
Erichthonius  deformis,  M.  Edwards. 
„             hunteri  (Spence  Bate). 
Dultchia  porrectay  Spence  Bate. 

„       fcdcata^  Spence  Bate. 
ProteUa  phamm  (Mont.). 
Chftiierura  simUiSy  G.  0.  Sara. 
Lichomolgus  hirmUipes,  T.  Scott. 
BaloMis  (cjrpris  stage). 

Remains    of     young 

fish. 
Small  Mussels. 

Insect  larv«e. 

Macrurus  Imvis^  Lowe. 

Through  the  kindness  of  Dr.  Fulton  I  am  able  to  add  a  note  on  the 
food  of  this  rather  rare  species  of  fish.  The  stomachs  of  five  specimens 
which  had  been  captured  off  St.  Kilda  by  an  Aberdeen  trawler  in 
September  last^  and  which  measured  approidmately  29,  31,  31,  33,  and 
42  centimetres  respectively,  were  found  to  contain  Crustacea  and  small 
fishes,  but  they  were  for  the  most  part  fragmentary.  One  contained  a 
small  Galathea  sp.  and  a  small  stone ;  fragments  of  Grangon  allmannt 
were  observed  in  two ;  an  Amphipod,  the  species  of  which  could  not  be 
determined,  was  found  in  one,  and  the  remains  of  small  fishes  (?  Clupeoids) 
in  three.  It  is  apparent  that,  from  the  nature  of  the  food,  these 
specimens  of  Macrurus  had  been  feeding  near  or  at  the  bottom. 

Viviparous  Blenny.     Enchelyopus  (Zoarces)  vidparusy  L. 

Ten  stomachs  of  Zoarces  have  been  examined.  One  was  from  Annan 
(Solway  Firth),  but  the  food  in  the  stomach  of  this  one  was  so  much 
decomposed  as  to  be  indistinguishable. 

Nine  were  captured  by  Dr.  Williamson  in  the  Bay  of  Nigg  in  crab 
creels ;  the  stomachs  of  six  of  these  were  empty,  two  contained  small 
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Crustacea  which  could  not  be  determined,  and  one  contained  email 
Molluscs  and  Amphipods  (Podocertis  faXcatus  chiefly),  the  MoUusca 
comprised  young  MytUis  edulia  and  Gastropods.  The  specimens  of 
Zoarcea  examined  ranged  from  about  23  to  28  centimetres  in  leugth. 

Sharp-tailbd  Lumpenus.    Lumpenua  lampretifarmis  (Walb.). 

Twenty-flve  specimens  of  Lumpenus  have  been  examined ;  they  com- 
prised twenty-two  from  the  Firth  of  Forth,  collected  in  May  and  July 
of  the  present  year  (1901),  and  three  from  the  Clyde,  collected  in  189? 
but  not  examined  till  January  17th,  1901.  The  stomachs  of  all  the 
specimens  contained  food,  and  in  some  cases  in  considerable  quantity, 
but  the  organisms  of  which  it  was  composed  were  generally  small.  A 
considerable  proportion  of  the  food  consisted  of  Copepods  and  Ostracods, 
but  several  other  groups  of  Crustaceans  were  also  represented.  MoUusca, 
Annelida,  and  brittle  Starfishes  also  contributed  to  the  Lumpenus'  *'  bill  of 
fare.*'  The  three  Clyde  specimens  measured  15^,  16f,  and  22| 
centimetres  respectively;  the  stomach  of  one  of  these  contaiued  a  few 
specimens  of  Ostracods  {Krithe  hartonensis  and  Cytheridea  sp.)  and 
Annelids.  In  the  stomach  of  another  Qytheaidea  papiUosa  and  remains 
of  Annelids  were  observed,  while  the  stomach  of  the  third  contained  the 
following  among  other  organisms — yoimg  Cardium  sp.,  Nucula  sp.  and 
Cylichna  sp.,  Eudordla  truncatvlay  and  Leptognathia  hreviremU;  Cythere 
porcellaneOy  Krithe  hartonensis^  CyAentiea^optZZoaa  and  other  Ostracods; 
Lonffipedia  coronatay  Ectinosoma  sp.,  and  other  Copepods  not  determined. 

The  food  observed  in  the  stomachs  of  ten  specimens  captured  at 
Station  V.,  Firth  of  Forth,  on  May  13th,  1901,  was  composed  of  a  great 
variety  of  organisms,  and  all  the  stomachs  were  well  filled.  MoUusca 
were  found  in  two  of  the  stomachs,  and  comprised  small  specimens  of 
Nucula  tenuis,  Corhula  gibha,  Tdlina  sp.,  and  Monta^mta  substriaia. 
Crustacea  formed  the  principal  part  of  the  food  in  the  stomachs  of 
almost  aU  the  fishes  in  this  sample.  Sympoda  (Cumacea)  occurred  in 
five  stomachs,  but  the  only  forms  observed  were  Leuoon  nasica  and 
Diastylis  sp.;  Leptognathia  hremremis — one  of  the  Isopoda  chelifera — 
was  found  in  one.  Amphipods,  comprising  Leucothoe  lilljeborgii, 
Ampdisca  sp.,  Proioinedeiafasciata,  Dulichia  falcata  and  other  species 
were  observed  in  four,  Ostracoda  were  present  in  eight  stomachs,  and 
included  the  foUowing  amongst  other  species — OytJiere  concinna  and 
dundmensis,  Krithe  hartonensis,  Bythocyikere  simplex,  and  PhUomedes 
interpunda.  The  Copepoda  were  represented  by  several  species,  but  the 
following  two  were  the  most  common,  viz.,  Longipedia  coronata,  which 
was  moderately  abundant  in  several  of  the  stomachs,  and  Eohertsonia 
tenuis,  which  was  also  "  frequent "  or  "  common  "  in  several,  and  usually 
in  company  with  the  Longipedia.  Larval  BcUani  (cypris  stage)  were 
present  in  a  few,  while  marine  Acarides  and  Foraminifera,  the  remains  of 
AnneHds,  and  the  fragments  of  brittle  Starfishes  were  also  occasionaUy 
observed.  The  specimens  of  Lumpenus  in  this  sample  ranged  from  28  to 
a  little  over  34  centimetres  in  length. 

The  second  sample  of  Lumpenus  from  the  Firth  of  Forth  comprised 
twelve  specimens,  which  were  coUected  at  Station  III.  on  July  13th,  1901. 
The  stomachs  of  all  these  specimens  contained  food  which  for  the  most 
part  could  be  easUy  identified,  and  the  organisms  which  appeared  to  be 
most  in  favour  with  the  fish  were  Longipedia,  these  Copepods  being 
present  in  eleven  out  of  the  twelve  stomachs  examined.  There  appeared 
to  be  less  variety  in  the  food  of  this  sample  than  in  that  of  the  last,  and  a  few 
organisms  were  observed  which  did  not  appear  to  be  present  in  the  last 
sample.    The  Sympoda  were  represented  by  Leucon  nasica,  Eudordla 
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truncatula^  and  Pseudocuma  cerearia.  No  Isopods  were  observed.  The 
AmphipodB  comprised  such  forms  as  Ampelisca  (?)  assimilU,  Halimedon 
parvimantts,  and  Harpinia  negleda.  The  only  Ostracod  noticed  was 
Oythei'e  emaciata,  ^Hie  Copepods,  as  already  remarked,  formed  the 
principal  part  of  the  food  of  this  sample.  Longipedia  (chiefly  L,  coronata) 
was  abundant  in  three  of  the  stomachs,  frequent  in  other  three, 
and  few  or  moderately  rare  in  five;  Rohertsonia  tenuis  was  observed 
in  four  stomachs,  and  EctinoBoma  sard  in  four ;  Jonesidla  spinulo$a  was 
moderately  rare  in  three,  and  Ameira  reflexa  in  one.  ,  Young  Mollusca 
were  abundant  in  one  of  the  stomachs  examined,  while  in  six  the  remains 
of  Annelids  were  found.  It  may  be  noted  in  passing  that  Pseudocalanus 
elongattts  and  Temara  hngicomis  were  the  only  "  pelagic  "  forms  observed 
in  all  the  stomachs  examined,  and  these  two  forms  were  very  rare ;  it 
would  thus  appear  that  the  Lumpenus  collects  its  food  chiefly  from 
amongst  bottom  faupa,  and  that  the  smaller  Crustacea  are  the  organisms 
that  are  most  in  favour  with  the  fish. 

The  following  tabulated  list  contains  the  names  of  all  the  species 
observed  in  the  stomachs  examined. 

Species  Found  in  the  Stomachs  op  Lumpenus. 


Crustacea. 


Other  Things. 


Lexicon  nasicay  Kroyer. 
EudoreUa  trunccUxUa  (Spence  Bate). 
Diastylis  sp. 

Pseudocuma  cercaria  (v.  Beneden). 
Leptognathia  hreviremis  (LiUjeborg). 
Harpinia  neglecta^  G.  O.  Sars. 
An^elisca  sp.  (?  assimUis) 
Leucothoe  liUjeborgii,  Boeck. 
Perioculodes  longimanus  (Spence  Bate). 
Halimedon  parmmanus  (Spence  Bate). 
Avionoe  longipes  (LiUjeborg). 
Protomedeia  jasci<Ua,  foOyer. 
Dvlichia  falcata^  Spence  Bate. 

i»        sp. 
Cythere  porctUanea,  Brady. 

„      condnnay  Jones. 

,,      emaciatay  T.  R.  Jones. 
.  „      tubercuUxta  (G.  O.  Sars). 

„    (i)n/nmarchica  (G.  O.  Sars). 

,,      dundmensis  (Norman). 
Oytheridea  papiUosOy  Bosquet 
„        punctiUaiay  Brady. 
Krithe  harUmensiSy  T.  R.  Jones. 
Bvthocythere  simplex  (Norman). 
Oythertieis  «ii6tuato,  Brady, 
Machaerina  teMiissima  Q^orman). 
PhUomedes  irUerpuncta  (Baird). 
P$eudocala/n/us  dongatuSy  Boeck. 
Temora  longiaymis  (O.  F.  Milller). 
Longipedia  coronata,  Claus. 

„  minor,  T.  and  A.  Scott. 

Bradya  typica,  Boeck* 
Ectinosoma  sarsi,  Boeck. 
Eohertsonia  tenuis  (Bndy  and  Robertson), 
Ameira  r^flesca,  T.  Scott. 
Jonesiella  spimdosay  Brady. 
Cletodes  (?)  lonpccmiatay  Brady  and  Robertson. 
Bala/nus  (ojrpriB  stage). 


Annelids  (small). 
NaJtica  sp.  (jun.) 
TeUina  sp. 

Montacuta  substriata. 
BeHocvlina  sp. 
Nucula  termis, 
Chrhula  gibba, 
Botalia  beccari, 
Oylichna  sp. 
Carditim  sp.  (jun.). 
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Sand  Smblt.    Atherina  presbyter^  Cuv. 

Twelve  Sand  Smelts,  part  of  a  small  lot  captured  in  Inverneil  Bay  on 
October  31st,  1899,  were  recently  examined.  The  length  of  the  speci- 
mens ranged  from  5^  to  8f  centimetres,  and  the  stomachs  of  every  one  of 
the  twelve  examined  contained  Copepods  in  considerable  abundance. 
One  stomach  was  fairly  well  filled  with  Oithona  sp. ;  one  contained 
OUhona  sp.  and  fragments  of  an  insect ;  but  in  the  other  ten  the  food 
consisted  of  nearly  equal  numbers  of  Oithona  and  Acartia.  In  one  of 
these  ten  there  were  also  the  remains  of  a  few  larval  decapod  Crustacea, 
and  in  another  a  young  Calanus  finmarchicua.  The  OttJunuu  contained 
in  these  stomachs  appeared  to  be  the  one  known  as  0,  ^nifrona  (or  0. 
Tidgolandica) ;  the  Acartia  was  A,  ctauri. 

Orbt  Mullbt.    Mugil  ehelo,  Guv. 

In  the  summer  of  1900  three  Grey  Mullets  were  captured  in  the 
salmon  fishers'  nets  in  the  Bay  of  Nigg,  near  Aberdeen ;  two  were  taken 
on  June  20th  and  one  on  July  4th,  but  only  one  stomach  (one  of  the  two 
captured  in  June)  contained  food,  and  this  consisted  almost  entirely  of 
Rhizosdenia ;  there  was  a  considerable  quantity  of  these  organisms  in 
this  stomach,  and  mixed  up  with  them  were  a  few  common  Copepods — 
Gaianoida. 

Thbib-spined  Stioklbbaok.     Gkuterosteus  aeuleaius,  L. 

Twenty-nine  specimens  of  these  Sticklebacks  have  been  examined,  one 
from  the  Bay  of  Nigg,  two  from  the  Moray  Firth,  and  twenty-six  from 
Loch  of  Loirston — within  three  or  four  miles  from  Aberdeen.  The  food 
observed  In  the  stomach  of  the  specimen  from  the  Bay  of  Nigg  consisted 
entirely  of  marine  Copepods  belonging  to  the  Harpacticidse,  and  they 
included  Edinosoma  sp.,  Stenhdia .  sp.,  Dactytapua  tiaboidea,  and 
Harpadicua  sp.  (probably  H,  fulvua) ;  this  Stickleback  measured  6^ 
centimetres  in  length. 

The  stomachs  of  the  two  specimens  from  the  Moray  Firth  contained 
small  flat-fishes  partly  digested, .  and  young  Mysidse.  A  number  of 
Copepods,  chiefly  EeHjwsonu^  were  also  observed  in  one  of  them,  as  well 
as  a  few  larval  Balani  (cypris  stage).  These  two  specimens  of 
Oaateroateua  measured  6-^  and  6||  centimetres  in  length  respectively. 

The  twenty-six  specimens  from  Loch  of  Loirston  ranged  from  about 
3^  to  5  centimetres  in  length,  but  the  length  of  most  of  them  did  not 
exceed  4  J  centimetres.  The  stomachs  of  all  the  specimens,  with  only 
one  or  two  exceptions,  contained  Entomostraca  in  fewer  or  larger 
numbers.  Cydopa  serrvlatua  and  Bosmina  longiroatria  were  the  two 
species  most  f^quently  noticed  ;  the  name^  of  the  others  will  be  found  in 
the  tabulated  list  Insect  larvee  were  observed  in  a  number  of  the 
stomachs,  and  every  one  of  these  fishes  was  infested  with  cestoid  parasites 
(Sckistocephalua),  the  body  cavity  of  the  fish  being  in  some  instances 
crammed  with  them  ;  eight  comparatively  large  Schiatocephali  were  taken 
from  the  body  cavity  of  a  Stickleback  scarcely  5  centimetres  iu  length. 
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List  of  Spboibs  from  Thbeb-Spined  Stioklbbaoks. 


Obttstaoba. 

OthsrThinos. 

Mysidae  (gen.  et  sp.  ?) 

Small    flat    fish   (re- 

Oypria ophthalmica  (Jurine). 

mains). 

Oydops  virtdis  (Jurine). 

Insect  larvse. 

„      albidus  (Jurine). 

„      serrulatus,  Fischer. 

„      Jimbriatu$i  Fischer. 

Ectinosoma  sp. 

Com1ihoc<mpi!U8  staphylifvus  (Jurine). 
,,            mimUuSf  Glaus. 

„            crassusj  G.  0.  Sars. 

„             zschokkei. 

Stenhdiasp. 

Dactylopus  sp, 

HarpacUcus  (?)  chdifer  (0.  F.  Miiller). 

Bosmina  longirostris  (0.  F.  Midler). 

Alona  gmuirangularis  (0.  F.  Miiller). 
Harporhyncus  falcatu8y  G.  0.  Sars. 
Chydorus  sphaerUyuSy  0.  F.  Miiller. 

„      (?)  ccdatusy  Schoedler. 

„        harhatus  (G.  a  Brady). 

Balanus  (cypris  stage). 

FiFTEEN-spiNED  Stioklebaok.     Gostrcea  epinachia  (L.). 

Five  Fifteen-spined  Sticklebacks  were  examined^  but  their  stomachs 
contained  very  little  food  that  could  be  identified.  In  the  stomach  of 
one  from  the  Bay  of  Nigg,  12 A  centimetres  in  length,  a  few  partially 
digested  Amphipods,  too  imperfect  to  be  determined,  were  found ;  and  as 
for  the  other  four,  which  were  from  Annan  (Solway  Firth),  the  stomach 
of  one  was  empty,  the  stomach  of  another  contained  Crustacean  remains 
which  could  not  be  distinguished;  a  partially  digested  Isopod  (Idothea 
baltica)  was  obtained  in  the  third,  while  the  food  contained  in  the  fourth 
comprised  Idothea  sp.  (probably  /.  baltica),  Gammarus  locusta,  and  Joera 
sp.  The  lengths  of  the  Annan  specimens  ranged  from  10|  to  14^ 
centimetres. 

CoD-FisH.     Ckidue  caUarius,  L. 

The  stomachs  of  the  Cod-fishes  referred  to  here  have  been  examined  at 
different  times,  and  they  have  been  obtained  at  different  places,  including 
the  Firth  of  Forth,  Aberdeen  Bay,  the  Bay  of  Nigg  near  Aberdeen,  the 
Moray  Firth,  and  the  estuary  of  the  Annan  (Solway  Firth).  One  or  two 
of  the  samples  consisted  of  veiy  small  fishes,  and  these  are  considered 
separately. 

A  sample  of  eighteen  collected  at  Annan  on  June  26th,  1900,  ranged 
in  length  from  5  to  8  centimetres ;  the  stomachs  of  all  these  contained 
food,  the  principal  part  of  which  consisted  of  Schizopods,  and  the  speci- 
mens that  were  sufficiently  perfect  for  identification  belonged  chiefly  to 
Neomyeis  mdgaria  (J.  V.  Thomp.),  but  a  few  of  them  appeared  to  be  the 
common  Praunus  (MyM)  flexuoms.  Small  specimens  of  Orangon  wlgaris 
were  observed  in  two  of  the  stomachs,  and  Gammarue  loeueta  was 
obtained  in  four ;  one  or  two  other  Amphipods  such  as  Bathyporeia  sp. 
and  Corophium  groeeipee  were  also  noticed.     Eurytemora  (1)  velox  was 
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frequently  met  with  in  these  etomachs,  and  even  spermatophores  which 
had  become  detached  from  the  females  were  obtained.  The  organisms 
obtained  in  the  stomachs  of  these  Annan  specimens  were  all  more  or  less 
estuarine  and  littoral  forms. 

A  small  sample  of  specimens,  ranging  from  8^  to  1 1  centimetres  in 
length,  and  collected  in  the  vicinity  of  Aberdeen  in  October,  1900,  had, 
like  the  Annan  specimens,  their  stomachs  moderately  full  of  Schizopods, 
bnt  in  this  case  the  species  was  Schitiomym  spiritus ;  these  organisms 
were  absent  from  only  one  of  the  seven  stomachs  examined.  Fragments 
of  Crangon  sp.  and  of  a  few  Amphipods  occurred  in  one  or  two  stomachs, 
but  no  Gopepods  or  other  minute  forms  were  observed.  A  small  specimen 
about  47  il  millimetres  in  length,  captured  in  the  Moray  Firth  of  Golspie, 
bad  its  stomach  filled  with  CcUantie  finniarchicus,  TJialestris  b^,^  and  other 
Oopepoda ;  larval  BcUani  (cypris  stage)  were  also  present.  The  food  in 
this  example  is  more  characteristic  6f  the  open  sea  than  is  the  case  with 
the  other  two,  but  its  only  significance  is  that  the  young  Cod  seem  to 
have  a  special  liking  for  small  Crustaceans,  though  not  for  particular 
species. 

Four  specimens  from  the  Firth  of  Forth,  of  a  somewhat  larger  size 
than  those  already  referred  to,  and  collected  on  May  13th,  1901,  had 
their  stomachs  partly  filled  with  Portunua  Tiohatus ;  but  these  Crustaceans 
having  been  subjected  for  a  while  to  the  action  of  the  gastric  fluid  were 
not  in  very  good  preservation.  The  length  of  these  small  Cod  ranged 
from  19A  to  23  centimetres.  The  stomach  of  another  specimen  from  the 
Firth  of  Forth,  collected  also  in  May,  and  measuring  20J  centimetres, 
contained  Portunua  pusillus  and  Eupagurus  pubescens, 

A  small  Cod,  18|  centimetres  in  length,  taken  off  CoUieston,  Aber- 
deenshire, had  also  fragments  of  Eupagurus  sp.  in  its  stomach.  Evidently 
Crustaceans  were  more  in  favour  with  these  small  Cod  as  food  than  any 
other  kind  of  organism. 

The  following  examples  were  all  larger  than  those  already  mentioned, 
but  their  exact  sizes  could  not  always  be  obtained  ;  they  would  probably, 
however,  range  between  50  and  75  centimetres  in  length,  except  in  the 
case  of  some  extra  large  specimens,  the  measurements  of  which  are 
given. 

The  stomachs  of  nine  Codlings  captured  in  the  salmon  nets  at  the  Bay 
of  Nigg  in  April  and  May,  1900,  contained  Portunus  Tiolsatus,  Crangon 
vulgaris,  Galathea  rugosQy  Idothea  balHca,  and  Caprella  sepienfrionalis ; 
Crustaceans  only  were  observed  in  these  stomachs.  In  the  stomach  of  a 
large  Cod  from  the  same  place,  taken  on  July  27th,  1900,  only  partially 
digested  fishes  wera  found;  the  food  in  this  example  was  too  much 
decomposed  for  identification.  The  heads  and  viscera  of  two  Codlings 
obtained  from  the  salmon  fishers  at  the  Bay  of  Nigg  on  February  19th, 
1901,  were  examined,  but  the  only  food  observed  in  the  stomachs  con- 
sisted of  fragments  of  GalaiTiea  (?)  rugosa  and  the  remains  of  some  other 
Crustacea.  The  stomach  of  a  moderately  large  Cod,  captured  in  the 
salmon  nets  on  May  18th,  1901,  contained  two  female  shore  crabs, 
Carcinus  mcenas  (with  eggs  nearly  ripe),  one  common  Dab  about  12| 
centimetres  long,  one  Parqjassa  pdagica^  and  a  large  number  of  Caprella 
septentricndlU.  A  small  Cod,  taken  on  July  20th,  had  in  its  stomach 
the  remains  of  small  flat  fishes,  two  or  three  Portunus  Jiolsattia,  and  of  an 
Amphipod — Jaesa  falcata ;  while  another,  about  77  J  centimetres  in 
length,  captured  on  the  19th  of  August,  had  in  its  stomach  the  remains 
of  Portunu8  sp.  and  fishes.  (Over  one  hundred  specimens  of  the  Copepod 
species  Bomolochus  solece  were  removed  from  the  nostrils  of  this 
Cod.)  In  the  stomach  of  a  Cod  from  the  Aberdeeh  Fish  Market, 
examined  at  the  Laboratory  in  October,  and  the  length  of  which  was  103 
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ceDtimeires,  a  LoDg  Bough  Dab,  Drepanqpsetta  plaiessoides  (Fabr.), 
measuring  19  centimetres  in  length,  was  obtained;  while  in  the  stomach 
of  the  Dab  portions  of  several  young  Portuntie  sp.  were  found.  Several 
specimens  ^f  a  cestoid  parasite  (Abothnum)  were  obtained  in  the 
intestines  of  this  Cod,  but  each  parasite  had  its  head  inserted  into  one  of 
the  csBcal  tubes.  The  stomach  of  another  cod  from  the  Fish  Market, 
measuring  89|  centimetres,  and  examined  on  November  6th,  contained 
three  adult  Korway  Lobsters  (Nephrops  norvegicus),  a  small  Lucina  (I) 
spinifera,  and  a  fragment  of  a  Cardium^  while  the  stomach  of  another 
specimen  about  82|  centimetres,  captured  in  Aberdeen  Bay  on  November 
29th,  1901,  contained  one  Haddock  about  16^  centimetres  in  length,  the 
remains  of  some  other  fishes,  and  a  considerable  portion  of  the  body 
of  a  large  Bticcinum  undatum  with  the  operculum  attached. 

The  following  is  a  tabulated  list  of  species  which  the  Cod,  referred  to  in 
the  preceding  notes,  had  captured  in  the  way  of  food. 

Species  Observed  in  the  Stomachs  of  Coo. 


Crustacea. 


Other  Things. 


Carcinus  inanas  (Pennant^. 
Portunus  holsatusj  Fabricius. 

,,        pusHlxi^^  Leach. 
Eupagurus  pubescens  (Kroyer). 

,,  sp.  (remains). 

Gcdathea  ?  strigoaay  Fabricius. 
Nephrops  norvegicus  (Lin.). 
Crangon  vulgaris  (Lin.). 

„        sp. 
Small  brachyura  (gen.  et  sp.  ?) 
Praurms  ?  fleocuosus  (O.  F.  MttUer). 
Sckistomysis  spiriius^  Norman. 
Apherusa  sp. 
Chmmartis  loctista  (Lin.). 
Parajassa  pdagka  (Leach). 
Corophium  grossipes  (LinA 
CapreUa  septentrionalis  (Bj:  yer). 
Calanus  finmarchicus  (Gunner). 
Eurytemora  velox  (LiUjeborg). 
Ectmosoma  sp. 
Thalestris  sp. 
Copepods(gen.  et  sp.  7) 
Bcuarms  (cypris  stage). 


Haddock. 

Long  Rough  Dab  (19 

centimetres). 
Common  Dab. 
Fish  remains  (sp.  ?) 
Cardium  sp. 
Lucina  spin^fera, 
Bucdnum  uncUitum, 
Starfish     remains 

(Ophitira), 


Haddock.     Oadus  CBglefimtSy  L. 

The  stomachs  of  one  hundred  and  twenty  Haddocks  have  been 
examined  for  the  purposes  of  this  paper;  fully  78  per  cent,  of  these 
specimens  were  coUecteid  south-eastward  of  the  Shetland  and  Fair  Islands, 
about  17  J  per  cent,  are  from  deep  water — 58  to  65  fathoms — about  10 
miles  off  Aberdeen ;  of  the  other  specimens,  two  are  from  the  Clyde  and 
two  from  the  Moray  Firth. 

Fifty-five  of  the  Haddocks  from  the  Shetland  district  were  collected 
65  miles  south  east  of  Sumburgh  Head,  on  September  4th,  1900;  thirty-one 
of  them  ranged  from  8  to  11  centimetres  (3^  to  scarcely  ^i  inches)  in 
length,  but  the  other  twenty-four  were  of  average  size.  The  stomachs 
of  the  thirty-one  small  specimens  contained  food  which  consisted  for  the 
most  part  of  small  Crustacea;  the  remains  of  Annelids  were  observed  in 
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a  number  of  the  stomachs,  while  small  MoUuscan  shells  and  fragments  of 
Starfishes  and  Foraminifera  were  obtained  in  only  one  or  two.  The 
Crustacea  included  representatives  of  nearly  all  the  important  groups, 
except  the  Brachyura  and  the  Schizopoda ;  young  Orangon  sp.  (probably 
(7.  attmanni)  occurred  in  a  few  of  the  stomachs,  but  the  Sympoda 
(HemUamprops  rosea  and  others)  were  rarely  noticed.  On  the  other 
hand,  Amphipods,  Ostracods,  and  Copepods  were  of  frequent  occurrence. 
Amongst  the  Amphipods  DtUtchia  monctcantfia  and  porreeta  were  the  forms 
most  frequently  met  with,  but  MetopeUa  nasuta  and  Gammaropsis  nanus 
were  also  occasionally  observed  as  well  as  one  or  two  of  the  more  common 
species.  Bythocythere  simplex  and  Krithe  bartonensis  were  the  two 
Ostracod  species  most  frequently  obtained,  while  the  Copepoda  most  com- 
monly met  with  were  Ectinosoma  sarsi  and  Idya  furcaia.  Leptognathia 
breviremisy  one  of  the  Isopoda-chelifera,  was  also  found  in  one  or  two 
stomachs.  No  trace  of  fish  remains  was  observed  in  the  stomachs  of  any 
of  this  sample  of  small  Haddocka  The  stomachs  of  the  larger  Haddocks, 
captured  at  the  same  place  and  on  the  some  date  as  the  smaller 
specimens  just  referred  to,  contained  food  which  was  largely  composed 
of  Crustacea,  though  not  so  exclusively  as  in  the  previous  sample, 
the  grouping  of  the  species  was  also  somewhat  different.  The  Sympoda 
were  more  frequently  represented,  and  the  species  belonging  to  this 
group  were  more  varied;  small  shell-fish  were  more  frequent,  and 
the  remains  of  young  fishes  were  also  on  one  or  two  occasions  obtained. 
Decapods  (Eupagurus  sp.,  and  Crangon  aUmanni)  were  only  observed  in 
three  of  the  twenty-four  stomachs  examined.  Schizopods  (Erythrops 
serrata)  occurred  in  three.  Sympoda,  comprising  HemUamprops  rosea, 
Leucon  nasica,  EvdoreUa  truncattUa,  Diastylis  comuta,  Diastyloides 
biplicata,  Campylaspis  sp.,  etc.,  were  obtained  in  at  least  sixteen  stomachs. 
Amphipoda,  including  amongst  them  the  somewhat  rare  MetopeUa  nasuta 
and  Aceros  pkyUonyx,  were  even  of  more  frequent  occurrence.  No 
Isopods  were  observed  in  the  stomachs  of  this  sample.  The  only  Ostracod 
observed  was  PhUomedes  irUerpuncta,  which  occurred  once.  Copepods 
were  also  rarely  met  with,  Bobertsonia  tenuis  being  the  only  species 
identified.  Fully  75  per  cent,  of  the  stomachs  contained  partially 
digested  Annelids  (Chsetopods),  which  in  some  cases  were  only  identified 
by  the  presence  of  their  bristles.  The  MoUusca  comprised  both 
Lamellibranchs  and  Oasteropods,  but  chiefly  the  former,  and  were  repre- 
sented by  such  forms  as  Scrobicularia  sp.,  young  Solen  sp.,  and  Philtne, 
The  fish  remains  observed  were  chiefly  those  of  young  flat-fishes — a  small 
Long  Bough  Dab  being  one  of  those  identified. 

Two  samples  of  Haddocks— one  consisting  of  twenty-five  small 
specimens  ranging  from  11  to  14^  centimetres,  and  one  of  ten  specimens 
of  average  size,  and  collected  about  fifty  miles  south-eastward  of  Fair 
Island — were  dso  examined ;  but  as  the  contents  of  the  stomachs  of  these 
two  samples  resembled  very  closely  those  already  described,  both  as  to 
the  quantity  and  the  variety  of  the  organisms  observed^  it  is  not  necessary 
that  a  detaUed  description  of  them  should  be  given  ;  a  full  list  of  the 
organisms  observed  will  be  found  in  the  annexed  Table. 

Two  Haddocks  which  were  captured  in  the  Clyde  at  Station  IV. 
(Kilbrennan  Sound)  in  18  to  20  fathoms  on  October  4th,  1899,  gave  the 
following  results : — One  which  measured  26|^  centimetres  in  length  had  in 
its  stomach  eighty  specimens  of  Nydiphanes  norvegieus  of  an  average 
length  of  about  33  millimetres ;  the  stomach  of  the  other,  which  was  a 
smaller  fish  and  measured  22  centimetres  long,  contained  one  hundred 
and  eighty  Nyetiplianes,  the  length  of  the  majority  of  which  was  about 
20  millimetres. 

In  the  stomach  of  a  Haddock — one  of  a  sample  from  Smith  Bank, 
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Moray  Firth— captared  on  June  5th,  1901,  a  quantity  of  food  was 
obtained  consisting  chiefly  of  Oikopleura  (Appendictdaria),  and  young 
Echinocardium. 

A  sample  of  twelve  Haddocks  captured  in  65  fathoms  off  Aberdeen  on 
May  17tb,  1901,  and  measuring  from  17  to  21^  centimetres  in  length, 
had  all  apparently  been  recently  feeding,  but  they  had  evidently  from 
choice  or  necessity  limited  their  efforts  to  the  selecting  of  small  sheU-fishes 
(young  Cai'bula  gibbet,  Cylichina  alba,  and  PhUine  scabra),  small  Crustacea 
of  various  kinds,  small  Annelids,  and  brittle  Starfishes.  Foraminifera 
comprising  BUoctdina  sp.,  MUioUna  sp.,  Rotalia  beccari,  and  others  were 
also  not  infrequent,  but  whether  these  were  introduced  into  their  stomachs 
from  adhering  to  or  forming  the  food  of  the  other  organisms  captured  or 
intentionally  selected  by  the  fish,  is  a  question  which  in  some  cases  at 
least  would  be  difficult  to  answer  satisfactorily.  Crustacea,  as  usual, 
formed  a  large  part  of  the  food  found  in  the  stomachs  of  these  fishes,  and 
the  following  are  a  few  of  the  rarer  forms  observed : — Hemilamprops  rosea 
was  observed  in  seven  stomachs,  Evdorellopsis  deformis  in  one,  and 
Campylaspis  affinis  in  one;  Metopa  rubrovittata  was  observed  in  one 
stomach,  and  Mdopdla  nasuta  in  seven ;  Phoxocephxdus  holbolli  occurred 
in  at  least  one  stomach,  and  Amphilochoides  intermedins  in  one,  while 
Unciola  planipes  was  found  in  four.  A  few  Ostracods,  of  which 
Bythocyihere  turgida  was  the  more  frequent,  and  the  Copepod  species 
Longipedia  coronata,  were  also  occasionally  observed.  In  none  of  these 
stomachs  were  any  fish  remains  found.  Another  sample  of  Haddocks 
from  the  deep  water  (about  58  fathoms)  ten  miles  off  Aberdeen,  and 
collected  on  September  3rd,  1901,  was  also  examined;  the  specimens  in 
this  sample,  which  were  smaller  than  the  last,  ranged  from  11 A  to  14^ 
centimetres  in  length ;  all  their  stomachs  contained  food  which  as  usual 
consisted  largely  of  small  Crustacea,  chiefly  Sympoda,  Amphipoda,  and 
Copepoda  (Longipedia  coronata).  Fragments  of  a  small  slender  Starfish 
(?  Amphiura)  were  occasionally  noticed,  and  also  very  small 
EchinocyamtLs  (or  young  Echinocardium  sp.),  but  no  remains  of  Annelids 
or  fishes  were  observed.  The  following  are  some  Crustacean  species 
observed  in  the  stomachs  of  this  sample  but  which  were  not  noticed  in 
those  of  the  previous  one,  viz. : — Petdlosatsia  dedivis,  Bodotria  ecorpioides 
(Montague),  and  Diastylis  rugosa  belonging  to  the  Sympoda;  Megaluropus 
agUis,  Paramphithoe  monocuspis,  Gammaropsis  erythrophtJuUmus,  and 
Phtyeica  marina  belonging  to  the  Amphipoda ;  Asterope  marice — one  of 
the  Ostraooda — and  Temora  longicomis  belonging  to  the  Copepoda. 
Twelve  specimens — part  of  another  sample  of  small  Haddocks  from  the 
deep  water  off  Aberdeen — collected  on  November  28th,  and  ranging  in 
length  from  about  16  to  18^  centimetres,  had  apparently  been  all  feeding 
just  before  they  were  captured,  as  the  contents  of  their  stomachs  were  in 
a  fairly  fresh  condition  when  examined.  The  food  observed  consisted 
for  the  most  part  of  Crustacea  (young  Portunus,  Crangon,  Spirontocaris 
securifrons,  Ampelisca  macrocephala,  Pontocrates  altamarinus  and  other 
Amphipods)  and  Echinoderms  (chiefly  Amphiura  sp.,  and  Echinocyamus 
pusiUus — Echinocyamus  occurred  more  or  less  frequently  in  every  stomach 
examined,  and  in  one  no  fewer  than  eighty-three  specimens  of  this  small 
Echinoderm  were  obtained);  some  Annelid  remains  and  one  or  two  small 
Molluscs  {PhUine  scabra,  etc.)  were  also  noticed. 

It  is  evident  from  an  examination  of  the  food  of  these  Haddocks  that, 
for  a  short  time  before  they  were  captured,  they  had  been  feeding  almost 
solely  on  bottom  organisms ;  it  may  be  that  a  scarcity  of  pelagic  forms 
had  caused  them  to  seek  their  food  from  amongst  the  bottom  fauna,  but 
it  is  probable  that  they  prefer  such  organisms  instead  of  those  whose 
habikit  ia  more  pelagic.  . 
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The  foUowing  tabulated  list  will  show  the  very  varied  character  of 
the  food  of  Haddocks: — 

Spbcibs  Found  in  thb  Stomachs  op  Haddocks. 


Crustaoba. 


Othbb  Things. 


InaehvA  (?)  Uptochirui^  Leach. 
Etipagurus  sp.  (small). 
Anapagurus  (?)  chiroacanthus  (LiUjeborg). 
Orangan  aUmanni,  Kinahan. 
Nyetiphanes  norvegica  (M.  Sars). 
Chstros(uxu8  spinifer  (UoSs). 
Erythrops  serratus,  G.  O.  Sars. 

„         sp. 
BodoUia  scorpioides  (Montague). 
fyhinoe  serrataj  Norman. 
Lcm^propi  fitsckUa,  G.  O.  Sars. 
HevMlampropa  rosea  (Norman). 
Leucon  rumeay  Eroyer. 
EudoreUa  truncatiUa  (Spence  Bate). 
EudoreUa  sp. 

EudoreUopsis  deformia  (Kroyer). 
Diastylis  comutus  (Boeck). 

„      rugosUy  G.  O.  Sars. 
Dtcutidoides  bipliccUaj  G.  O.  Sars. 
Pseuaocuma  cercaria  (v.  Beneden). 
Petcdosarsia  decUvia  (G.  O.  Sars). 
CampyUupis  rubicunda  (Lillieborg). 
'  Leptognathia  breviremis  (Idlljeborg) 
Chuxtnia  maasUlaris  (Montague). 
Paramunna  bUobata  (G.  O.  Scurs). 
Acidostoma  obesum  (Spence  Bate). 
UrothoS  sp. 

Phoxocephalus  (?)  holbmi  ^r6yer). 
Harpima  neglectay  G.  O.  Sars. 
Harpinia  sp. 

Ampelisca  macrocephdla  (LiUjeborg). 
Ampelisca  (?)  (usimilisj  Boeck. 
An^[>elisca  tenuicomU,  LiUjeborg. 
Ampdisea  sp. 

Stegoplax  brevirostrU  (T.  and  A.  Scott.) 
MeU^  bruzdii,  Gro^. 
MeU^  rubrovikata^  G.  O.  Sars. 
MeUmeUa  naauta  (Boeck). 
AmpkUockus  manudens,  Spence  Bate. 
AmphUochoidea  odontanyx  (Boeck). 
AmphUochaides  intermediuSj  T.  Scott. 
AmphUochoides  sp. 

Synchelidiv/m  brevicarpum  (Spence  Bate). 
Monocxdodes  sp. 

HcUimedon  parvimanus  (Spence  Bate). 
Pontocrates  cdtamarinua  (Spence  Bate). 
Paramphithoe  monocuapisj  G.  O.  Sars. 
Parat'^us  awammerdami  (M.  Edwards). 
Aceroa  phyllonyx  (M.  Sars). 
Dexamine  sp. 

Melita  obttiscUa  (Montague). 
Megalurapua  agilia,  Norman. 
Oammaropaia  nuiculata,  Johnstone. 
Oammaropaia  nanua,  G.  O.  Sars. 
PhoHa  tenuieomiay  G.  O.  Sars. 


Gobiua  sp.  (jun.). 

Scrobicuiaria  priama- 
tica. 

Scrobicuiaria  sp. 

Oardiwn  sp. 

Modiclaria  diacora, 

Nucida  sp. 

TeUina  tenuia, 

GorbxUa  gibba, 

Solen  sp.  (iun.). 

Lameilibran  ch  s 
(sp.?) 

Philine  acabra. 

Oydichna  cdba. 

Oylichna  sp, 
Eulima  sp. 

Utriculua  obtuaua, 
Scalaria  sp, 
Amphidotm  cordatua, 
Ecninocyamua 

puaiUua. 
Starfish  remains. 
Otkopleura, 
BUocxdina  obUmga, 
BUoculina  depreaaa, 

„         atibrotunda, 
Spiroloculina  sp. 
Olobigerina  sp. 
BtUimina  sp. 
Botalia  beccari. 
Nonionina  sp. 
Polymorphina  sp. 
Miliolina  aemintdum. 
Orhiculina  univeraa. 
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Species  Found  in  the  Stomaohs  of  Haddocks — continued. 


Cbxtstacea. 


Pkotis  lonfficavdatus  (Spence  Bate). 
Unciola  jiianipes,  Norman. 
SiphonocioUus  coUetti^  Boeck. 
Corophium  affine,  Bruzelius. 
Ihdtchia  porrecta,  Spence  Bate. 
DtUichiafalcatay  Spence  Bate. 
Dulichia  manocantha,  Metzger. 
Duiichia  sp. 

Phytisica  marina^  Slabber. 
Oythere  tuberctdata  (G.  O.  Sars). 
Chfthere  dundmensis  (Norman). 
Krithe  Bart<men9i8  (T.  R.  Jones). 
Gytheropteron  latisaimum  (Norman). 
Bythocythere  turgida^  G.  O.  Sars. 
Bythocythere  simplex  (Norman). 
Paradoxostoma  variabUe  (Baird). 
Aderope  marue  (Baird). 
Philomedea  interpuncta  (Baird). 
CcUanus  Jinmarcnicus  (Gunner). 
Pseudocalanus  elongatus^  Boeck. 
{}) Scolecithrix  sp. 
Temora  Umgicomia  (O.  F.  Muller). 
Metridia  (?)  luceiiSy  Boeck. 
(Jydopvna  sp. 

Longipedia  coronata,  Claus. 
Ectinosoma  sarsi,  Boeck. 
Idya  (T)furcata  (Baird). 
Balanus  (cypris  stage). 


Otheb  Things. 


Whiting  Pout  or  Brassie.     Ghdus  luscus^  L. 

The  stomachs  of  two  specimens  of  Gadua  luacm,  captured  in  the  deep 
water  off  Aberdeen  (58  fathoms)  on  September  3rd,  1901,  and  measuring 
20|  and  24  centimetres  respectively,  contained  food  which  consisted 
entirely  of  Crustacea,  but  the  specimens  in  the  stomach  of  the  smaller 
fish  could  not  be  identified ;  the  remains  in  the  stomach  of  the  other  con- 
sisted of  fragments  of  Eupagurue  sp.,  Epimeria  comigera^  and  of  some 
other  forms  which  were  donbtfuL  F^fessor  P.-J.  van  Beneden  gives  the 
following  species  which  he  has  found  in  the  stomach  of  Whiting  Pout: — 
Portunus  holsatua^  Crangon  tndgaris,  Eupagurus  bernhardua,  Eolie 
coronafaf  Forbes,  and  Buccinum  undatum.* 

Norway  Pout.     Crodtis  esTuarkti,  Nils. 

Fifty-nine  specimens  of  Gadus  esfniarkii  were  specially  examined  ;  they 
included  six  from  the  Firth  of  Clyde,  collected  in  March,  1900; 
nineteen  captured  about  sixty-five  mUes  to  the  eastward  of  Sumburgh 
Head,  Shetland,  on  September  4th,  1900;  twenty  from  the  Moray 
Firth,  collected  on  October  11th  and  12th,  1900;  and  ten  collected  in  the 
deep  water  (58  fathoms)  off  Aberdeen,  on  September  drd,  1901. 

The  stomachs  of  only  three  of  those  sent  from  the  Clyde  contained 
food  that  could  in  some  measure  be  identified;  Echinoderms  (brittle 
Starfishes)  were  found  in  one,  Schizopods  (gen.  et  sp.  ?)  in  another,  while 

*  Le$  Poissont  da  Ootet  de  Belyique,  p.  6S. 
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in  the.  third  a  few  Oopepodfi  were  found  which  could  not  be  satiBfaotorily 
determined ;  the  fishes  in  this  sample  ranged  from  14^  to  18^  centi- 
metres in  length. 

The  stomachs  of  all  the  nineteen  specimens  from  the  Shetland 
district  contained  food  which  consisted  almost  entirely  of  the  remains 
of  Crustacea,  but  they  Were  so  much  decomposed  that  it  was  with 
difficulty  the  following  organisms  could  be  recognised:  Hemilampraps 
rosea  and  a  few  Mysidae  were  found  in  two  stomachs ;  Crangon  allmcmni, 
Halimedon  parvimarms^  and  one  or  two  other  Amphipods — the  genus  and 
species  of  which  were  doubtful — were  found  in  two.  Copepods,  including 
Calanus  finmarchieus^  Temora  longicomis,  and  Metridia  lueena  occurred 
in  at  least  nine  of  the  stomachs,  and  the  remains  of  small  fishes  in  one. 
The  yiscera  of  these  fishes  was  very  oily,  more  so  than  those  of  any  of 
the  others  examined. 

The  food  observed  in  the  Moray  Firth  specimens  was  largely  composed 
of  young  Crustacea  belonging  to  the  Macrura;  they  occurred  in  the 
stomachs  of  every  one  of  the  twenty  specimens  examined ;  Calanus  Jin- 
marchicus  was  also  obtained  in  all  these  stomachs^  but  it  was  not  so 
numerously  represented  as  were  the  young  forms  I  have  mentioned. 
Other  Copepods,  such  as  Temora  longicomis,  Metridia  lucens,  and  Centro- 
pague  typicus,  were  occasionally  noticed,  as  also  were  Eupagurua  sp., 
Crangon  sp.,  Hyperia  gaiba,  and  Parathemisto  oblivia.  It  will  be 
observed  that  the  organisms  which  constituted  the  chief  part  of  the  food 
of  these  Norway  Pouts  from  the  Moray  Firth  were  more  truly  pelagic 
in  their  habits  than  the  organisms  which  constituted  the  food  of  the 
Haddock,  but  whether  this  difference  is  the  result  of  necessity  or  choice 
it  would  at  this  stage  be  difficult  to  say. 

The  food  observed  in  the  stomachs  of  the  sample  collected  in  the 
deep  water  off  Aberdeen  consisted  chiefly  of  Sagitta  and  CcUanus  finmar- 
chicua;  Temora  occurred  in  eight  of  the  ten  stomachs  examined,  and 
Pseudooalanua  elongatua  in  one ;  Argissa  hamatipea  was  found  in  two, 
while  Gastrosaccua  apini/er  and  Paeudocuma  (?)  cercaria  were  each 
observed  in  one.  One  stomach  contained  matter  too  imperfect  for 
identification.  No  young  fishes,  MoUusca,  nor  Starfishes  were  found  in 
any  of  the  stomachs  of  this  sample ;  but  the  organisms  of  which  the 
food  was  composed,  though  differing  somewhat  markedly  from  those 
composing  the  food  of  the  Moray  Firth  sample,  were  forms  which,  like 
them,  were  more  or  less  distinctly  pelagic.  It  will  be  understood  that  in 
these  remarks  on  the  differences  observed  in  the  food  of  the  different 
samples  the  reference  is  not  so  much  to  individuals,  but  rather  to  the 
group  of  species  composing  the  food.  Thus  the  food  of  the  Moray  Firth 
specimens  consisted  chiefly  of  young  Macrura  and  Cfalanua^  to  which  were 
added  a  few  other  forms,  such  as  Metridia  lueena  and  Temora  longicomia^ 
the  former  being  the  more  frequent  of  the  two.  In  the  food  of  the 
Aberdeen  sample,  on  the  other  hand,  the  young  Macrura  are  replaced  by 
Sagitta^  and  Temora  is  about  equal  to  Ckdanua  in  frequency  and  quantity, 
but  Metridia  b  altogther  absent ;  moreover,  in  place  of  Crangon  and  the 
HyperoidoB  we  have  Gaateroaaccua,  Paeudocuma,  and  Argiaaa,  yet  the 
organisms  composing  the  food  in  both  samples  are  mainly  pelagic  forms. 

The  following  list  contains  the  names  of  all  the  species  observed  so 
far  as  they  could  be  identified : — 


[Table. 
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List  of  Spboibs  Found  in  the  Stomachs  of  Oadtu/'eamaThii. 


Cbustaosa. 


Ortmgon  oZlmonnt,  Kinahan. 
Eupagurus  sp. 
Larvsd  Decapods. 
Toung  Macnira  (Abundant). 
Cktstrosaccus  spinifer  (Goes). 
Erythrops  sp. 

HemUamprops  rosea  (Norman). 
Paeudocuma  (?)  cercana  (van  Beneden). 
Hyperia  gcdba  (Montague). 
Parathemisto  Mima  (Kroyer). 
HcUimedon  parvimafiAia  (Spence  Bate). 
Argis9a  hamatipea  (Norman). 
Amphipod  remains  (sp.  et  gen.  ?) 
Oodam/us  finmarefUcus  (Gunner). 
Pseudocalanus  eUmgatus^  Boeck. 
Temara  Umgicomis  (O.  F.  MtlUer). 
Metridia  lucenSf  Boeck. 
Centropagea  typieusy  Kroyer. 


OthbbThinos. 


Fish  remains  (rare). 

OtkopiUura, 

SagUta  (more  or  less 

abundant). 
Echinoderm  remains. 


Whitino.     Oadua  merUmgus^  L. 

About  two  hundred  and  thirty-fiTS  specimens  of  Whitings  have  been 
specially  examined.  A  sample  consisting  of  eight  Whitings  measuring 
from  9  to  11^  centimetres,  collected  65  miles  south-east  of  Sumburgh 
Head,  had  in  their  stomachs  nothing  that  could  be  distinguished 
except  a  small  Crangon  allmanni ;  a  number  of  others  from  the  same 
locality  were  also  examined,  but  with  no  better  result. 

The  stomachs  of  twenty-eight  specimens  ranging  from  8f  to  14^ 
centimetres  in  length  and  captured  in  the  vicinity  of  Aberdeen  on 
September  20th,  1900,  nearly  all  contained  food  which  consisted  to  a 
large  extent  of  small  Crustacea;  a  considerable  proportion  of  these  belonged 
to  the  Amphipoda,  and  included  such  well-known  forms  as  ffippomedon 
denticukUtiSy  Bathyporeia  sp.,  PorUocraiea  arenaritis,  Paratylus  swammer- 
dami^  and  others.  Remains  of  small  Schizopods  (Mysidae)  occurred  in 
several  of  the  stomachs.  Paeudocuma  cercaria  was  also  of  frequent 
occurrence,  but  the  only  species  observed  belonging  to  the  Copepoda  was 
Temora  longicomis,  and  it  was  only  obtained  in  the  stomachs  of  the 
smaller  fishes.  The  remains  of  Annelids  occurred  in  several  stomachs, 
but  Starfish  remains  were  rare.  Another  sample  of  five  specimens  from 
near  the  same  locality  as  the  last,  but  collected  five  days  later,  had  nearly 
the  same  kind  of  food  in  their  stomacha 

A  number  of  Whitings — about  forty-one  in  all— collected  off  Aberdeen, 
between  the  17th  and  19th  December,  1900,  were  also  examined.  The 
lengths  of  these  specimens  ranged  from  12  to  17f  centimetres,  and  nearly 
all  of  them  had  food  in  their  stomachs ;  the  food,  so  far  as  it  could  be 
identified,  consisted  mainly  of  Crustacea  and  Annelids.  Ora/ngon 
aHmanrd  was  moderately  frequent,  Pandcdina  brevirosiria  was  observed 
once,  Gasiroaaccus  spinifer  and  the  remains  of  other  Mysidsa  were  obtained 
in  several  stomachs,  and  specimens  of  Parathemisto  were  also  not  uncom- 
mon. A  small  Sepiola  occurred  in  one  stomach,  a  small  Long  Rough 
Dab  about  3^  centimetres  long  was  found  in  another,  and  the  remains 
of  a  small  flat-fish  (sp.  V)  in  a  third. 

A  sample  collected  off  Aberdeen  in  65  &thoms  on  May  17th,  1900,  is 
2  I 
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noticed  here  because  in  the  stomach  of  one  of  tkem,  about  26^  centi- 
metres in  length,  I  found  a  specimen  of  ConcTicecia  elegans,  an  Ostracod 
only  hitherto  observed  in  Loch  Etive  on  the  West  Coast,  and  very  rarely 
in  the  extreme  North  of  Scotland. 

Schistomym  gpiritus  was  frequent  in  the  stomachs  of  twelve  specimens 
collected  off  Aberdeen  on  June  10th,  1901 ;  Orangon  aUnumni,  Apherum 
boretdisy  and  Gammarua  locusta  were  very  rarely  observed,  while  the  only 
species  belonging  to  the  Copepoda  obtained  was  Pseudocalanus  elongatus, 
Oikopleura  was  observed  in  four  of  the  stomachs  and  was  moderately 
common  in  three  of  them,  while  Annelid  remains  occurred  in  five. 

A  sample  of  Whitings,  collected  about  ten  miles  off  Aberdeen  on 
September  drd,  1901,  measured  from  10|  to  19  centimetres  in  length. 
One  of  these  had  nothing  in  its  stomach  that  could  be  distinguished,  but 
the  stomachs  of  four  contained  the  following  among  other  Crustacea : — 
Pamlalua  montagui,  Pseudocuma  eercaria,  Callisoma  crenata^  Argiasa 
Tiamatipea,  Megamphopvs  comutvs^  Calanua  Jinmarchicm,  Pseudocalanus 
elongatua,  Temora  longicomisy  and  Metridia  lucena ;  Sagitta,  and  some 
other  Annelids  were  also  observed. 

Thirteen  specimens  from  Aberdeen  Bay,  collected  November  6th,  1901, 
and  measuring  from  15  to  24A  centimetres,  had  very  little  food  in  their 
stomachs ;  Orangon  vulgariSy  jun.,  was  observed  in  two ;  so  also  were 
Schistomyeis  inermis,  Hyperia  galha^  and  Gammarus  sp.  (jun.).  Remains 
of  Annelids  were  also  observed  in  one  or  two  of  the  stomachs,  but  any 
food  that  was  present  was  not  very  easily  identified.  The  stomach  of 
one  specimen,  7|  centimetres,  had  a  young  flat-fish  in  its  stomach,  while 
in  the  stomach  of  the  flat-fish  itself,  Calanus  and  fragments  of  Bathy- 
poreia  sp.  were  obtained.  The  stomadi  of  another  specimen,  7  centimetres 
long,  contained  Hyperia  galba,  Paeudocatanvs  dangatus,  and  a  few  very 
young  Decapoda. 

Fourteen  specimens  ranging  in  length  from  9  to  14  centimetres,  besides 
two  at  15^  cm.  and  one  at  17  cm.,  were  captured  in  68  fathoms  about 
9  or  10  nules  off  Aberdeen,  in  November,  1901,  and  the  examination 
of  these  gave  the  following  results ;  the  smaller  specimens  were  found  to 
have  been  feeding  chiefly  on  ParatJiemisto  oblivia — nearly  every  one 
of  them  having  some  of  these  Crustaceans  in  their  stomach — the  speci- 
mens were  somewhat  immature,  but  they  all  probably  belonged  to  the 
species  named ;  a  few  other  species  such  as  Orangon  aUmanni^  Paratylus 
sp.,  Temora  longicomiSy  and  Metridia  lucena  were  also  noticed.  The 
stomachs  of  two  of  the  larger  specimens  were  empty,  but  the  other  con- 
tained fragments  of  two  Spirontocaria  aecurifrona. 

Other  twelve  Whitings  ranging  from  about  14  to  20  cm.,  collected 
in  Aberdeen  Bay  on  November  29th,  had  scarcely  anything  in  their 
stomachs  that  could  be  identified ;  but  so  far  as  the  contents  could  be 
made  out,  the  fish  appeared  to  have  been  feeding  chiefly  on  Annelids ; 
but  a  few  fragments  of  species  of  Mysidse  were  also  observed. 

Schiatomysia  apiritua  was  the  most  common  species  in  the  stomachs  of 
some  Whitings  captured  off  Collieston  on  July  5th,  1901 ;  Paeudoeuma 
cercaria  occurred  in  four  of  these  stomachs  and  was  abundant  in  one  of 
them ;  Bathyporeia  norvegica  was  present  in  one  and  Oikopleura  in  six. 
A  few  other  common  forms  were  also  observed. 

Six  specimens  from  Smith  Bank,  Moray  Firth,  measuring  20^  to  27 
centimetres,  and  collected  June  5th,  1901,  had  very  little  in  their 
atomachs  that  could  be  distinguished.  A  female  of  Ampeliaca  aaaimilia 
was  about  the  only  thing  that  could  be  satisfactorily  determined ;  while 
the  remains  of  small  fishes.  Annelids,  and  what  seemed  to  be  fragments 
of  a  Orangon  appeared  also  to  form  part  of  the  food  contained  in  these 
stomachs — Ml  being  considerably  decomposed. 
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Ninety-seven  specimens  of  Whitings  from  the  Firth  of  Forth  collected 
during  April  and  May  of  the  present  year  (1901)  included  the  following : 
— A  sample  of  twenty  of  medium  size,  measuring  on  an  average  about  25 
centimetres  (or  10  inches)  in  length,  and  collected  in  April,  had  com- 
paratively little  food  in  their  stomachs,  and  what  was  of  it  was  much 
decomposed ;  but  so  far  as  it  could  be  identified  it  was  found  to  consist 
for  the  most  part  of  Orangon  allmanni,  with  occasionally  the  remains  of 
Pandalus  iiwntagui  and  small  fishes.  Two  small  Nephrops,  4r^  centi- 
metres in  length  (measuring  to  the  end  of  the  claws),  were  found  in  one 
of  these  stomachs.  A  sample  of  smaller  Whitings — sixty- two  in 
number — collected  in  April,  and  ranging  from  12  to  15  centimetres  in 
length,  appear  to  have  been  feeding  largely  on  small  Crustacea  at  the  time 
they  were  captured ;  every  stomach  was  found  to  contain  food,  and  some 
stomachs  were  well  filled  ;  Grangon  was,  as  usual,  one  of  the  organisms 
most  frequently  observed,  and  specimens  sufficiently  perfect  to  be  identi- 
fied were  found  to  belong  to  Grangon  allmanni ;  PaucUdus  montagui 
was  also  occasionally  noticed.  The  Schizopoda  were  represented  by 
Eryfhrops  goeaii,  which  was  the  only  species  observed,  and  it  was  one 
which  occurred  very  often  amongst  the  contents  of  the  various  stomachs. 
The  Sympoda  was  represented  by  several  species,  such  as  Leueon 
nasicay  Etidorella  tmncatula^  Diastylis  rostratuSj  and  others ;  the  Leueon 
was,  however,  the  most  common  form.  The  Isopoda  were  apparently 
rare,  only  one — Astacilla  sp. — being  obtained.  Tlie  Amphipoda  were 
represented  by  a  number  of  forms,  the  following  being  the  most  frequent : 
—Amjyelisca  a^isimtlia,  spinipes,  and  macrocepTiala,  Protomedeia  fasdata^ 
Dtdichia  porrecta,  and  others.  The  most  common  species  of  the  Cope- 
poda  observed  was  Temora  longicomis ;  but  Calanvs  finmarchieus^ 
Pseuclocalanm  elongatus^  Longipedia  coronata,  and  Rohertsonia  tenuis 
were  also  noticed.  The  parasitic  Copepod — CkUigus  rapax — was  found 
mixed  up  with  the  other  things  in  one  or  two  of  the  stomachs.  I  do  not 
remember  having  previously  observed  Ckdigus  amongst  the  food  of  fishes, 
but  perhaps  these  specimens  had  been  conveyed  into  the  stomachs  in 
which  they  occurred  from  adhering  to  some  object  which  the  fish  had 
captured.  Larval  BaUmi  (cypris  stage)  were  not  uncommon,  and  the 
Ascidian — Oikopleura— ^92^  also  found  in  nearly  all  the  stomachs; 
Annelids,  on  the  other  hand,  were  rarely  obtained.  I  give  the  following 
as  examples  of  the  contents  of  some  of  the  stomachs,  in  order  to  show  the 
variety  of  organisms  sometimes  found  in  them  : — 

(1)  Orangon  allmanni^  Erythrops  goesii,  Leueon  nasica,  Diastylis  (f) 
lucifera,  Diastylis  rostrata,  Ampelisca  sp.,  Perioculodes  longimantis,  Melita 
sp.,  Protomedeiafasciata  (male  and  female),  Temora  longicomis^  Longi- 
pedia caronata,  and  Rohertsonia  tenuis, 

(2)  Orangon  allmanni^  Leueon^  Dtastylis,  Ampelisca  sp.  {^spinipes), 
CalantbSy  Temora  {vqsXb),  Oikqpleura, 

(3)  Erythrops  goesii,  Leueon,  Diastylis,  Eudordla  emarginata,  Ampe- 
lisca,  Dulichia  faieata,  Pseudocalanus,  and  Longipedia  coronata, 

A  considerable  difference,  when  compared  with  the  sample  just  referred 
to,  was  observed  in  the  food  of  some  Whitings  from  the  Firth  of  Forth, 
collected  on  May  13th,  1901 ;  the  average  length  of  these  specimens  was 
about  seven  inches  (17|  centimetres).  The  food  of  this  sample  consisted 
largely  of  Schizopods  {Schistomysis  spiritus  and  omatus),  and  Oikopleura 
was  also  abundant  in  several  of  the  stomachs.  A  specimen  of  Chbius 
minutus  was  found  in  one  stomach,  and  a  young  Eupagurus  sp.  and  a  speci- 
men of  Metopa  alderi  in  another,  but  otherwise  the  food,  so  far  as  it  could 
be  identified,  consisted  almost  entirely,  if  not  altogether,  of  Schizopods 
and  Oikopleura,     From  the  occasional  ^eqnency  and  even  abundance  of 
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theee  small  tadpole-like  Ascidians  in  the  stomachs  of  fishes,  it  is  evident 
that,  though  minute,  they  are  by  no  means  unimportant  as  fish  food,  and 
especially  when  it  is  found  that  even  comparatively  large  fishes  feed  upon 
them.  It  is  also  interesting  to  note  that  the  Sagittse,  which  seem 
undoubtedly  to  prey  on  the  smaller  larval  and  post-larval  fishes,  are  them- 
selves devoured,  sometimes  in  quantity,  by  fishes  of  larger  size. 

The  annexed  Table  contains  the  names  of  the  various  organisms  which 
have  been  found  to  constitute  the  food  of  Whitings : — 


Cbustacba. 


OthxrThinqs. 


EupaguruM  hemhardAU  (lin). 

AnapagurvA  kms  (Thompson). 

EupagwruB  sp. 

Nephropa  norvegictu  (Lin.),  (one  47^  mm.  to  end 

of  daws). 
Orangon  aUmoMUy  Kinahan. 
Spirantoccms  aeewrifrons  (Norman). 
Pandahu  mowtagui^  Leach. 
Pcmdaltna  bremrostris  (Bathke). 
Oastrosacdu  spimfer  (QoSs). 
Eryihraps  aoesiiy  G.  O.  Sars. 
PrawMia  (y  inermM  (RatJike). 
Sckistomyna  spiritua,  Norman. 

„    (?)  amatus,  0.  O.  Sars. 
Leucan  nomas  Kr5yer. 
EudoreUa  emarginaia  ^Kroyer). 

„        trwfhcatvla  (Spence  Bate). 
Diast%fi%$  rastrata  rOoocfsir). 

„       Vucifera  (KrSyer). 
Diaiiylis  sp, 

Paefuaoowma  cercaria  (v.  Beneden). 
Onathia  maonUaria  (Mont.),  (jun.). 
AstaciUa  sp. 

Parathemisto  ohlivia  (Kroyer). 
OaUisoma  hapei  (A.  Costa). 
Eippomedon  devU,icvla;tu$  (Spence  Bate). 
OrifiemiifytUa  nana  (Kr5yer). 
BctGipweia  norvegica,  G.  O.  Sars. 
Bamyporeia  sp. 
Argissa  hamatipes  (Norman). 
Ha/rpinia  neglecta^  G.  O.  Sajv. 
AmpnUaca  cuainUUSf  Boeok. 

„        maeroc0j^iala^  Lilljeborg. 

„        apinipeSf  Boeck. 
AmpiUaca  sp.  (nagments). 
AmphUochua  tenuimanua,  Boeck. 
StenothoU  marina^  Spence  Bate. 
Metopa  alderi  (Spence  Bate). 

„       ptmUo,  G.  O.  Sars. 
Lmcoihoii  liUjebargiij  Boeck. 
Perioculodea  longimanua  (Spence  Bate). 
Pontocratea  arenariua  (Spence  Bate). 
nehMUum  hremc<urpum  (Spence  Bate). 
timeria  eomigera  ^abricius). 
Apheruaa  biapinoaa  (Spence  Bate). 

„        boradUa  (Boeck). 
Pamtylua  atoammerdami  (M.  Edwards). 
.  Chmmarua  locuata  (Lin.). 
Mdita  sp. 
Moera  Mvtni  (Bruselius). 


Chbiua  minutua. 

Long  Rough  Dab 
(young). 

Remains  of  fiat-fishea 

Remains  of  other 
young  fishes. 

Sepiola  Bp. 

Otkopleura  (com- 
mon). 

Sagitta  bipunetata. 

Annelid  remains. 

Remains  of  Starfishes. 
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Obustacba. 

Other  Thinos. 

C^rocrates  vp. 

Megampkopas  comMki^  Norman. 

Froi<medevi  fcuGiata^  Erdyer. 
DvliMa  porrecta,  Spence  Bate. 

„      falcatay  Spence  Bate. 

„      monocanthaj  Metier. 
Oythere  porcdUmea,  G.  S.  Brady. 

„      tuberculata,  G.  0.  Sars. 
Oytheropteron  hwmUe,  G.  S.  Brady  and  Norman. 
Asterope  maruz  (Baird). 

(hnchoBcia  degcms^  G.  0.  Sars. 

(kUcmAu  fimnarchicus  (Gunner). 

Pseudoeatarvus  dongatusy  Boeck. 

Tem/ora  longicomis  (0.  F.  Mtiller). 

Metridia  license  Boeck. 

Cafuicusia  pectincUa,  G.  8.  Brady. 

Longipedia  coronata,  Glaus. 

Bradya  typica,  Boeck. 

Bobertaonta  Ufmia  (Brady  and  Robertson). 

Caligus  sp. 

BcUanus  (cypris  stage). 

Megalops  and  other  young  forms  of  Crustacea. 

• 

Saithb  or  Orbbn  Cod.     Gadtis  virens,  L. 

The  stomachs  of  four  moderately  large  specimens,  kindly  handed  over 
to  me  by  Dr.  H.  C.  WilliaDison,  were  examined,  and  gave  the  follovring 
results : — 

(1)  The  stomach  of  a  Saithe,  90  centimetres  (36  inches)  in  length, 
contained  one  Haddock  28^  centimetres  (11|  inches)  long,  one 
Whiting  24j  centimetres  (9|  inches)  long,  two  other  round  fishes 
(?  Whitings)  which  meiMured  about  20  and  26y^  centimetres  (8  inches 
and  10|  inches)  respectively,  and  the  backbone  of  another  round  fish  of 
moderate  size. 

(2)  A  Saithe,  obtained  in  the  Fish  Market  at  Aberdeen,  and  which  was 
slightly  larger  than  the  last,  had  in  its  stomach  a  Long  Bough  Dab  18^ 
centimetres  (7^  inches)  in  length. 

(3)  The  stomach  of  another  specimen  from  the  Fish  Market,  and  which 
measured  88  centimetres  in  length,  contained  the  remains  of  fishes,  but 
they  were  too  much  decomposed  for  identification. 

(4)  The  fourth  specimen,  which  was  a  male,  and  was  also  obtained  at 
the  Aberdeen  Fish  Market,  appears  to  have  been  specially  voracious; 
eight  fishes  were  removed  from  its  stomach,  the  dimensions  of  which  were 
OS  follows : — One  Common  Dab  18  centimetres  (7^  inches)  in  length,  and 
seven  Whitings ;  two  of  the  Whitings  measured  each  25  cm.  (lOin.)  in 
length,  one  measured  27  cm.  (lO^in.),  one  19  cm.  (7fin.),  one  14J  cm. 
(5^in.),  one  12  cm.  (4^in.),  and  one  11  cm.  (4fin.)in  length  respectively. 

Ltthe  or  Pollack.     Gadua  poUachius,  L. 

A  considerable  number  of  Pollacks  have  been  examined— about  ninety* 
two  altogether — ^but  the  food  contained  in  the  stomachs  of  a  number  of  them 
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was  too  imperfect  for  satisfactory  identification.  In  tbe  stomach  of  a  Pollack 
captured  in  the  Bay  of  Nigg  in  the  nets  of  tlie  salmon  fishers  on  February 
19th,  1900,  the  remains  of  several  small  fishes  and  Schizopods  (Schis- 
toniysia  apirittia)  were  observed.  The  following  Crustacea  were  obtained 
in  the  stomach  of  another  Pollack  received  from  the  salmon  fishers  on 
April  2nd,  1900,  viz. : — Idothea  emargiruxta^  Idothea  haltica^  Idoihea 
pelagica,  and  Idothea  linearis;  Amathilla  hornariy  Parajaasa  pddgica, 
Caprdla  septentrionaliSf  and  fragments  of  some  other  species.  There 
was  also  a  post-larval  Eel  in  this  stomach.  Two  stomachs 
obtained  from  Uie  salmon  fishers — one  on  April  16th  and  one  on  the 
17th — contained  the  following  organisms  : — Idothea  peloi/ica,  Idothea 
emarginatay  and  Idothea  linearis;  Amathilla  homan^  Hyaie  nilssoni, 
Caprdla  septentrionalis,  and  remains  of  other  Amphipods.  A  young 
Pollack  about  47^  centimetres  (19-j^  inches)  in  length  was  re- 
ceived from  the  salmon  fishers  on  April  18th,  and  in  its  stomach  the 
following  Crustacea  were  obtained : — Schistornysis  spiHtus,  Idothea 
halticay  Idothea  pelagicaf  Idothea  emarginata^  ejid  Caprdla  septentrionalisy 
as  well  as  the  remains  of  some  Annelids.  In  the  intestines  of  this  fish 
over  two  hundred  specimensof  the  cestoid  parasite — Echinorhynchtis  acns — 
were  obtained,  as  well  as  a  few  nematodes.  Another  stomach  received  on 
April  19th  contained  an  immense  number  of  Caprella  septentrionalisy  as 
well  as  the  remains  of  other  Crustaceans  and  of  Sand-eels.  In  a  stomach 
received  from  the  salmon  fishers  on  June  6th  the  remains  of  Amphipods, 
the  genus  and  species  of  which  were  doubtful,  was  the  only  food 
observed. 

In  the  stomach  of  a  Pollack  received  from  the  salmon  fishers  in  July 
of  this  year  (1901)  Caprella  septentrionalis  was  again  common.  The 
frequent  appearance  of  this  Caprdla  in  the  stomachs  of  these  fishes 
seems  to  incUcate  that  it  must  be  more  or  less  abundant  somewhere  in  the 
vicinity  of  the  Bay,  and  that  it  is  a  favourite  kind  of  food  with  the 
Pollack. 

A  Pollack  about  27  centimetres  in  length,  taken  in  60  fathoms  off 
Aberdeen  on  October  3rd,  1901,  had  the  following  organisms  in  its 
stomach  : — A  small  round  fish  too  imperfect  for  identification  (its  length 
would  be  about  9  centimetres),  three  or  four  Pandalus  montagui,  a  few 
small  Decapods  (sp.  ?),  Hyperia  galba,  and  a  few  Schizopods  belonging  to 
Mysidae. 

The  following  organisms  were  obtained  in  the  stomachs  of  four 
Pollack  taken  in  St.  Andrews  Bay  in  the  salmon  fishers'  nets  during  May, 
1901.  These  specimens  measured  about  43,  50,  51,  and  62  centimetres 
in  length  respectively.  The  stomach  of  the  first  contained  the  remains  of 
fish,  one  or  two  small  Cephalopods  and  Crustacean  and  Annelid 
remains,  but  not  sufl&ciently  perfect  for  satisfactory  identification.  The 
second  contained  a  large  Sand-eel,  Ammodytes  sp.  The  third  contained  a 
specimen  of  Ono$  sp.  {Motdla)  about  12  centimetres  long;  but  in  tbe 
fourth  there  was  nothing  that  could  be  identified. 

A  sample  consisting  of  six  specimens  which  were  sent  from  Girvau, 
Firth  of  Clyde,  in  May,  1901,  had  scarcely  any  food  in  their  stomachs 
that  could  be  satisfactorily  identified.  The  specimens  measured  from  27 
to  28  centimetres  in  length,  and  the  stomach  of  one  of  them  contained  a 
small  Labrtis,  very  imperfect ;  while  the  remains  of  Crustacea  (probably 
of  Crangon  sp.)  were  observed  in  three.  The  contents  of  the  other  two 
stomachs  were  very  much  decomposed.  Three  specimens  were  sent  from 
Girvan  on  October  15th,  1901,  the  length  of  which  measured  23|  cm., 
33  cm.  and  43  cm.  respectively.  The  food  contained  in  the  stomachs  of 
this  sample  consisted  entirely  of  the  remains  of  small  Herrings  or  Sprats 
about  3  inches  (75  mm.)  long. 
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The  annexed  Table  contains  the  names  of  various  organisms  observed  in 
the  stomachs  of  the  various  Pollacks  examined  : — 

Organisms  Obsxbvbd  in  the  Stomachs  of  Pollacks. 


Crustacea. 


Orangon  mdgaris  (Lin.). 

Oranaon  sp. 

Pandalu$  morUagui^  Leach. 

Decapod  remains. 

ScKuicmytis  apiritus,  Norman. 

Schistomysis  sp. 

Idothea  baltica  (Pallas). 

,,     pelagica^  Leach. 

,,       emarginata  (Fabricius). 

,,      linearis  (Pennant). 
Hyperia  galba  0iontague). 
Hycde  nUssoni  (Rathke). 
Ampelisca  spinipes,  Boeck. 
ParcUylus  swamrnerdami  (M.  Edwards). 
AmathiUa  hoinari  (Fabricius). 
ParajcLsaa  pelagica  (Leach). 
DtUichia  sp. 
CapreUa  aeptentrioncUis  (Kroyor). 


Other  Things. 


Labrus  sp.  (7  cm.)* 
Onos  sp.  (12  cm.). 
Sand-eels  (remains). 
Herrings  or    Sprats, 

about  3  inches. 
Young  Eel. 
Fish  remains. 
Small  Cephalopods. 


Ling.     Moluaniolva,  L. 

Several  specimens  of  small  Ling  were  examined,  but  the  only  food 
observed  in  their  stomachs  consisted  of  the  remains  of  Crustacea 
belonging  to  the  Decapoda  and  Sympoda,  but  they  were  too  imperfect  for 
identification.  A  partly-digested  Eel  {Angxiilla  mdgaris)  was  found  in  the 
stomach  of  a  small  Ling  captured  in  the  Bay  of  Kigg  on  June  30th, 
1900. 

FiVE-BEARDED  BocKLiNO.      Ofios  inusteUiy  L. 

The  stomach  of  a  specimen  about  10  centimetres  in  length,  sent  from 
Annan  on  July  30th,  1900,  contained  a  number  of  Amphipoda  and  other 
Crustacea,  but  they  were  too  imperfect  for  identification.  A  Five- 
bearded  Bockling  ti^en  in  the  Bay  of  Nigg,  which  measured  about  12 
cm.  in  length,  had  a  number  of  Isopods  and  Amphipods  (including  Hyaite 
lubbockiana)  in  its  stomach,  but  the  specimens  were  imperfect. 

Ten  Bocklings  from  the  Firth  of  Forth,  collected  on  May  13th,  1901, 
measured  from  13  cm.  to  23^  cm.  in  length ;  the  stomachs  of  all  these 
specimens  contained  food  which  consisted  chiefly  of  small  Crustaceans. 
Orangon  allmanni  was  observed  in  eight  stomachs,  Pandalus  montagui 
in  two,  and  Eryihrqps  goesii  in  one ;  only  one  species  (a  Diastylis) 
belonging  to  the  Sympoda  (Cumacea)  was  observed  in  these  stomachs,  but 
no  Isopods  were  obtained.  The  Amphipoda,  on  the  other  hand,  were 
represented  by  a  number  of  species,  comprising  Ampelisca  macrocepTialaf 
Mcera  loveni,  Protomedeiafasciata,  Unciola  planipes^  and  DtUichia  falcata. 
No  Copepods  were  observed  in  any  of  the  stomachs,  but  several 
Ostracods,  such  as  Bythocythei'e  iurgida,  Bythocythere  simplex^  LoxoconcJia 
impressa^  and  MacJuBrina  tenuissima,  were  noticed.  The  remains  of  small 
Ascidians  and  Annelids  occurred  in  one  or  two  of  these  stomachs,  and 
also  some  young  Balani  (cypris  stage).    It  may  be  mentioned  that  sixty- 
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five  spedinens  of  a  Bamolochua  taken  from  the  gills  and  gill-coven  of 
one  of  these  Rocklings,  appear  to  belong  to  a  new  species.* 

The  annexed  list  contains  the  names  of  all  the  organisms  observed : — 

List  of  Speoibs  in  the  Stomachs  of  Fivb-bearded  Bookunos. 


Obubtaoba. 

Other  Thinos. 

•  • 

Orangon  aUmanni^  Einahan. 

Oranaon  sp. 

Pandalus  montagui^  Leach. 

Diastylis  sp. 

Small  Isopods. 

AmpeUaca  macroc^halay  Lilljeborg. 

Gkimmarus  tocusta  (Lin.). 
Moira  loveni  (Bruzelius). 
Oammaropsis  nana,  G.  0.  Sars. 
Frotomedeia  fcuciata,  Blroyer. 
Unciola  pUmipes  rNonnan). 
Dulichia  faUata,  Spence  Bate 
Dulichia  sp. 

Oythere  lutea  (0.  F.  MiUler). 
Loxoconcha  impressa,  Baird. 
Bythocythere  simplex  (Norman). 
Bythocythere  turgidn^  G.  0.  Sars. 
Machcerina  tewuisaima  (Norman). 
ThalestrU  sp. 
Balamis  (cypris  stage). 

Lisect  larva. 
Small  (?)  Ascidians. 
Annelids. 
Starfish  remains. 

Greater  Sand-eel.     Ammodytes  lanceoUUua^  Le  Sauvage. 

Six  Sand-eels  from  the  Moray  Firth,  measuring  12|  cm.  to  16|  cm.  in 
length,  and  collected  in  June,  1900,  were  found  to  have  been  feeding  largely 
on  Copepods,  and  the  following  species  were  recognised  : —  Pseudocalantis 
elongatua,  Temara  IcmgicamiSf  Ectinosoma  sp.  (^Barsi\  Stenhdia  sp.,  and 
Liehornolgus  sp.  Larval  Balani  (cypris  stage)  were  also  of  frequent 
occurrence.  A  sample  comprising  four  specimens  which  were  sent  from 
Annan  in  April,  1900,  had  nothing  in  their  stomachs  that  could  be 
identified. 

In  the  stomach  of  a  specimen  from  the  Moray  Firth  (Smith  Bank), 
collected  on  June  5th,  1901,  many  pelagic  Copepods  were  observed,  and 
they  belonged  for  the  most  part  to  two  species — Calanvsfinmarchictissind 
Pseudocalanus  dongatus ;  in  this  stomach  no  organisms  other  than  the 
Copepods  were  noticed.  I  have  notes  of  a  sample  of  ten  specimens 
collected  on  December  26th,  1900,  but  the  locality  where  they  are 
from  is  uncertain.  The  length  of  these  specimens  ranged  from  15^ 
cm.  to  17|  cm.,  and  the  stomachs  of  all  of  them  contained  food.  The 
food  in  three  was  not  sufficiently  perfect  for  identification,  but  the 
contents  of  the  others  consisted  almost  entirely  of  pelagic  Copepods,  the 
prevailing  species  being  Temara  longieamis,  Galanue  finmarchicus  was 
observed  in  one,  and  a  number  of  specimens  of  Centropages  typicus  were 
obtained  in  another  stomach ;  a  young  MytUie  (t)  edvlie  occurred  in  one, 
and  larval  Balani  (cypris  stage)  in  one.f 

*  This  Bomolockus  is  described  at  p.  289  of  the  present  Report,  under  the  name  of 
Botnolochut  onosi, 

t  Van  Beneden  states  {Les  Poismmt  des  Ootet  de  Bdgioue,  p.  64)  that  the  food  of  the 
olosely-allied  species,  AmmodyUt  tobianvi  consists  also  ot  microscopic  Crustacea. 
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The  annexed  list  contains  the  names  of  all  the  organisms  observed  :— 
List  of  Organisms  from  the  Stomachs  of  Greater  Sand-eels. 


Orustioba. 


(Maniis  Jmnuircki<m$  (Gunner). 
PseudocctUmus  elongatusj  Boeck. 
Temora  Umgicomis  (O.  F.  Mtiller). 
CerUropages  typicm,  Krdyer. 
Ectino8oma  sp. 
Stenhdia  sp. 
Lichomolgus  sp. 
Balamu  (oypris  stage). 


Other  Things. 


Toung  MyHl%$» 


Long  Rough  Dab.    Drepanopaetta  plaiesaoidea  (Fabr.). 

The  stomachs  of  one  hundred  and  five  Long  Rough  Dabs,  chiefly  small 
specimens,  have  been  specially  examined ;  twenty-eight  from  the  Shetland 
district  were  collected  on  September  4th,  1900,  and  other  five  on  May 
17th,  1901 ;  sixty  specimens  from  the  Firth  of  Forth  were  collected  in 
May,  1901,  and  other  six  on  July  13th.  Six  specimens  from  deep  water 
about  ten  miles  off  Aberdeen  were  collected  on  September  3rd,  1901. 

The  food  observed  in  the  stomachs  of  the  specimens  from  Shetland, 
which  were  collected  sixty-five  miles  south-east  of  Sumburgh  Head  on 
September  4th,  1900,  was  in  some  cases  largely  composed  of  the  remains 
of  Annelids,  while  in  others  it  consisted  chiefly  of  Starfish  remains. 
The  length  of  the  specimens  ranged  from  4^^  cm.  to  16  cm.,  but  fully 
57  per  cent,  were  under  10  cm.,  and  it  was  the  food  of  the  larger 
specimens  that  was  composed  chiefly  of  Annelids,  while  that  of  the  smaller 
consisted  for  the  most  part  of  small  Starfishes  (Ophiurids).  Small  Crustacea 
were  also  moderately  frequent  in  the  stomachs  of  both  the  larger  and  smaller 
fishes,  but  Molluscs  were  rarely  obtained.  The  Crustacea  included 
examples  of  several  groups.  The  Decapoda  were  represented  by  small 
Hermits,  the  species  of  which  could  not  be  clearly  made  out ;  Erythrops 
serrcUa  represented  the  Schizopoda,  and  HemUamprops  rosea  and  DiastylU 
sp.  the  Sympoda.  The  Amphipoda  comprised  several  species,  such  as 
Hippomedon  dentictdat^tSyHalvnedonparvimamis.AmpeUsca  macrocephalat 
the  rare  Dtdiehia  monacantha,  and  others.  Cythere  dundmensts  and 
BythocytJiere  simplex  represented  the  Ostracoda,  but  the  only  Copepoda 
observed  were  CcUanus  Jinmarchicus  and  Teinora  longicornis.  The  second 
sample  from  Shetland  was  from  85  fathoms  and  collected  on  May  17th, 
1901 ;  the  specimens  of  this  sample  measured  7|,  10^,  12|,  14^,  and  18| 
centimetres  respectively.  In  the  stomach  of  the  first  two,  specimens  of 
Leucon  nasica  and  some  other  Crustacean  remains  were  observed ;  in  the 
stomach  of  the  second  there  were  two  small  specimens  of  Natica  and  of 
two  other  small  univalves  (imperfect),  all  of  them  containing  Hermit  Crabs ; 
the  stomach  of  the  third  contained  two  Naticas  and  a  few  very  young 
Fusus  sp.,  all  with  Hermits ;  the  fourth  had  in  its  stomach  several  small 
Naticas,  one  specimen  of  the  somewhat  rare  Adeorbis  subcarinatus  and  a 
Trophon  (or  Di/rancia)  sp.,  all  of  which  had  small  Hermits  located  in 
them ;  in  the  stomach  of  the  fifth,  a  specimen  of  Anapagurus  Iobvxs  was 
found  occupying  the  shell  of  a  small  Natica,  and  there  were  also  one  or 
two  fmioXl  Fvsus  containing  hermits,  even  the  shell  of  a  Ditrupa  was 
observed  which  had  been  utilised  by  a  tiny  Hermit ;  this  last  was  tiie  only 
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stomach  of  the  present  sample  in  which  the  remains  of  Starfishes  were 
observed. 

Of  the  sixty  specimens  frftmthe  Firth  of  Forth  collected  during  May, 
1901,  thirty-four  measured  from  1\  to  9^  centimetres  and  twenty-six 
from  \0\  to  19}  centimetres  in  length.  Crustacea  formed  the  principal 
part  of  the  food  of  all  the  specimens,  the  only  difference  was  that 
Ostracoda  and  Copepoda,  which  were  frequent  in  the  stomachs  of  the 
smaller  fishes,  were  seldom  observed  in  those  of  the  larger.  The  remains 
of  Annelids  were  not  very  coihmon,  and  Starfish  remains  were  rarely 
noticed.  The  shells  of  small  univalve  Molluscs  containing  Hermits  were 
met  with  in  one  or  two  of  the  stomachs.  The  variety  of  the  Crustacean 
species  was  considerable,  but  none  of  the  larger  Decapods  were  obtained, 
Crangon  (])  cMnKmni,  which  was  not  observed  very  often  and  was  usually 
in  a  more  or  less  fragmentary  condition,  was  the  largest  of  the  Crustacea 
noticed.  Erythrops  goesii,  Schistomysis  omcUay  'and  Leticon  nasica 
occurred  very  frequently ;  Pseudocuma  cercaria^  DiastylU  luciferOy  and 
one  or  two  other  species  of  Sympoda  were  also  observed.  No  Isopod 
species  was  obtained  in  the  stomachs  of  this  sample.  The  Amphipoda 
were  represented  by  a  number  of  species,  some  of  them  being  rare  forms ; 
their  names  are  all  entered  in  the  tabulated  list,  but  a  few  may  be  given 
here : — Ampdisca  macrocephala^  Ampdisca  brevicomisy  Haploops 
tubicola,  Amphilochus  tenuimantis,  Cimrocratea  miidewalli,  Protomedeia 
fascicUa^  Lhdichia  monacarUha  (not  previously  noticed  in  the  Firth  of 
Forth),  and  others.  Bythocythere  simplex  and  Oythere  dundmensis. 
belonging  to  the  Ostracoda,  were  occasionally  noticed,  so  also  were  the 
two  species  of  Copepoda — Longipedia  coronata  and  Robertsonia  tenuis. 
Other  things  observed  included  larval  BcUani  (cypris  stage)  and  several 
Anemones.  The  sample  of  Long  Bough  Dabs  from  the  Firth  of  Forth 
collected  at  Station  V.  on  July  13th,  which  were  all  under  10  centimetres 
in  length,  did  not  have  very  much  food  in  their  stomachs,  and  what 
was  of  it  consisted  chiefly  of  Crustacea.  Ampelisca  assimUis  and 
Erichthontus  deformis  were  observed  in  these  stomachs  and  were  the 
only  species  satisfactorily  identified. 

Six  specimens  from  the  deep  water  off  Aberdeen  collected  on  September 
3rd,  1901,  had  an  average  length  of  about  13  centimetres.  The  food 
contained  in  their  stomachs  was  very  similar  to  that  observed  in  the 
specimens  from  the  Firth  of  Forth. 

The  following  Hst  contains  the  names  of  the  various  oiganisms  referred 
to  in  the  preceding  notes : — 

List  of  Species  Found  in  the  Stomachs  of  Long  Rough  Dabs. 


Obustacea. 

Other  Things. 

Eupagurus  (?)  cuanensis  (Thomp.) 

Young  fish  (Herring 

Anapagurtia  Imvis  (Thomp.). 

or     Sand-eel,     37 

Eupagurus  sp.  (small). 

mm.  long). 

Crangon  aUmanni^  Kinahan. 

TeUina  (?)  terntis. 

„      nanus  (Kroyer). 

Natica  sp.  (small). 

Young  Carida  (?  Pandaius), 

Turritella  terehra. 

Erythrops  goesii,  G.  0.  Sars. 

Adeorbis  subcarinatus. 

Schistomysis  omata  (G-  0.  Sars). 

Fusus  sp.  (jun.). 

Hemilamprops  rosea  (Norman). 

PleuroUma  septangu- 

Leucon  nasica,  Krdyer. 

laris. 

EudoreUa  sp. 

Pleurotoma  trevdyana. 

Diastylis  rathkit  (Eroyer). 

„          turricola. 
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List  of  Species  Found  in  the  Stomachs  of  Lono  Rough  Dabs — contirymd. 


Crustacea. 


Other  Things. 


Diaatylis  ludfera  (Kroyer). 
Pseudocuma  cercaria  (P. -J.  v.  Beneden). 
Hippomedon  derUicvlatus  (Spence  Bate). 
TryphoseUa  fUfringii  (Boeok). 
Harpinia  neglecta,  G.  O.  Sare. 
Ampdiaca  typica  (Spence  Bate). 

,,         brevicomis  (A.  Costa). 

„         vMLcrocephcda^  Lilljeborg. 

„         aasimilis^  Boeck. 
Haploops  tttbicola^  LiUjeborg. 
Amphilochus  tenuimanu8f  Boeck. 
Metopa  sp. 

Leucothoe  lilljeborgiij  Boeck. 
Periocvlodes  longimanm  (Spence  Bate). 
Pontocrates  arenarius  (Spence  Bate). 
HcUimedan  parvimanus  (Spence  Bate). 
Cheirocratus  sundexjoalli  (Kathke). 
Aora  gracilis  (Spence  Bate). 
Protomedeia  fasciata,  Kroyer. 
Photis  longicavdata  (Spence  Bate). 
ErichtKoniua  deformis^  M.  Edwards. 
Dulichia  porrecta^  Spence  Bate. 
,,       fcUccUa^  Spence  Bate. 
,,        monacanthat  Metzger. 
Phtisica  tnarina,  Slabber. 
Cythere  concinnaj  T.  R.  Jones. 
,,         limicolay  Norman. 
,,        dundmensis  (Norman). 
Loxoconcha  tamarindus  (T.  R.  Jones). 
Bythocythere  simplex  (Norman). 
Calanusjinmarmicus  (Gunner). 
Tenwra  l<mgicomis,  O.  F.  MiiUer. 
Longipedia  coronata^  Claus. 
Ectinosoma  sp. 

Rohertsonia  tenuis  (Brady  and  Robertson). 
BcUanus  (cypris  stage). 


Trophan  (or  Defran- 

cia)  sp. 
Defranda  sp. 
Annelids        (Cheeto- 

poda). 
Dxtrupa  sp. 
Starfish       (Ophiura) 

remains. 


Whiff  or  Sail  Fluke.    Lepidorhombus  whiff  (Walb). 

The  Sail  Flukes  examined  were  collected,  for  the  most  part,  from  deep 
water  (85  fathoms)  north  of  Shetland  on  May  17th,  1901.  The  number 
of  specimens  was  thirty-one,  and  they  measured  11^  to  20  centimetres  in 
length.  The  food  observed  in  their  stomachs  consisted  almost  entirely  of 
Crustacea,  but  it  was  in  most  cases  very  fragmentary.  The  EuphausiidaB 
were  most  in  evidence  as  an  article  of  food,  but  the  genus  or  species  could 
not  be  satisfactorily  determined;  these  Schizopods  occurred  in  the 
stomachs  of  fully  half  the  number  of  the  fishes  examined.  Erythrops 
serratus  was  also  frequently  observed.  Orangon  (1)  allmanni  was  found 
in  three  stomachs  and  Nika  edtdis  in  one ;  Ampelisca  hrevicomis  was 
obtained  in  three,  and  the  remains  of  Annelids  in  one,  but  these 
organisms  were  comparatively  few  in  number. 

In  the  stomach  of  a  moderate-sized  Sail  Fluke  captured  ofif  Aberdeen 
on  July  7  th,  1900,  a  Sepiola  sp.  (?)  and  the  remains  of  Orangon  sp. 
were  found. 
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The  names  of  the  varioas  organisms  are  giren  in    the    tabulated 
list  annexed : — 

Spbcibs  Found  in  Stomachs  of  Sail  Flukes. 


Crustacea. 


Remains  of  Decapods. 

Eupagurus  sp. 

Nxka  eduUs,  Kisso. 

Crangon  (?)  aXimanniy  Kinahan. 

Remains  of  Euphausiidaa  sp. 

Eryihropa  aerrc^MSy  G.  O.  Sars. 

Ampelisca  hrevicomia  (A.  Costa). 


Otheb  Thinos. 


SepuAa  sp. 

Remains    of    Anne- 
lids. 


Scald-fish.    Plataphrys  latema  (Walb.). 

A  single  specimen  from  the  Clyde  was  captured  between  Rhuad  Point 
and  Ailsa  Craig  in  22  to  25  fathoms  on  October  4th,  1901,  and  measured 
about  12^  centimetres.  A  few  fragments  of  Orangon  cUlmanni  was  the 
only  food  observed  in  the  stomach  of  this  specimen. 

Plaice.    Pleuronedes  platessa,  L. 

Two  hundred  and  twenty-six  Plaice,  most  of  them  small,  have 
been  examined. 

Eighteen  specimens  from  the  Moray  Firth,  collected  on  May  18th, 
1900,  and  measuring  from  7^  to  20  centimetres,  appeared  to  have  been 
feeding  for  the  most  part  on  Lugworms,  Arenicola  sp.,  as  the  food 
contained  in  their  stomachs,  as  far  as  it  could  be  distinguished,  consisted 
of  the  remains  of  these  Annelids. 

One  hundred  and  thirty-five  specimens  were  from  Annan  (Solway  Firth), 
and  were  collected  on  April  30th,  1900 ;  eighty-two  of  these  specimens  were 
under  10  centimetres  in  length,  while  the  other  fifty-three  ranged  from 
10  to  19  centimetres.  The  stomachs  of  nearly  all  these  fishes  contained 
food,  but  it  was  in  many  instances  too  imperfect  for  satisfactory 
determination.  The  organism  which  composed  the  principal  part 
of  the  food  of  the  smaller  specimens  was  Eurytemora  velox,  one  of  the 
Copepoda.  Corophium  groasipes^  remains  of  Schizopods  (Mysidse),  larval 
Bcdani,  fragments  of  lamellibranch  shells  and  of  polychsete  worms  were 
also  occasionally  observed.  The  food  of  the  larger  Plaice,  on  the  other 
hand,  consisted  for  the  most  part  of  small  lamellibranchs,  such  as 
TelHna  (chiefly  T.  baltica),  Cardium  sp.  (probably  young  C.  edtde  and 
G.  fasdatum),  Copepods  were  rarely  observed  in  the  stomachs  of  the 
larger  Plaice.  Another  sample  from  Annan  consisting  of  twenty-four 
small  specimens,  ranging  from  3f  to  4^  centimetres  in  length  and 
collected  on  June  26th,  exhibited,  as  regards  their  food,  a  somewhat 
remarkable  contrast  to  those  previously  examined  which  were  collected  in 
April.  The  food  in  the  stomachs  of  the  present  sample  consisted  entirely 
of  the  Copepod  Jonesidla  spinuloea,  one  of  the  Harpacticidss ;  this 
species  occurred  in  considerable  numbers  in  almost  all  the  stomachs  in  this 
sample.  In  the  stomachs  of  another  sample  from  the  same  place  and 
collected  at  the  same  time,  but  ranging  from  7  to  7^  centimetres 
in  length,  JoneneUa  was  again  of  frequent  occurrence,  but  a  second 
Harpactid — Canuetta  perplexa^waa  also  moderately  common ;  specimens 
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of  Cythere  (?)  peUncida  were  occasionally  noticed,  as  well  as  a  few 
Foraminif era  and  fragments  of  Crangon  vulgaris.  A  further  sample  of 
seven  fishes,  which  measured  from  10  to  15  centimetres,  had  Annelids  in 
the  stomachs  of  five  of  them ;  Amphidotus  sp.  was  observed  in  one,  but 
the  contents  of  the  others  could  not  be  distinguished.  Eighteen 
specimens,  also  from  Annan,  and  collected  on  July  30th,  1900,  had  very 
little  in  their  stomachs,  the  only  organisms  identified  being  small 
lamellibranchs  {Cardium  sp.),  Gasteropods  {Rissoa  sp.),  CanmLla 
perplexa,  the  remains  of  one  or  two  Amphipoda  and  small  Annelids. 

In  the  stomach  of  a  moderate-sized  Plaice  obtained  from  the  fishermen 
at  the  Bay  of  Nigg  on  March  29th,  1900,  the  following  species  were 
obtained: — AmathiUa  homari,  Gammarus  locusta,  Idothea  baltica  and 
IdoiJiea  emarginata;  while  in  the  stomachs  of  a  few  Plaice^  also  of  moderate 
size,  taken  in  the  Bay  of  Niggon  April  11th,  1901,  only  the  remains  of 
Annelids  were  observed. 

The  names  of  the  organisms  from  the  stomachs  of  the  Plaice  referred  to 
in  the  preceding  notes  will  be  found  in  the  annexed  Table : — 

Species  Found  in  the  Stomachs  of  Plaice. 


Cbustaoba. 


Other  Thinos. 


Grcmgon  sp.  (small). 
Pra/unua  (?)  inermis  (Rathke). 
Paeitdocuma  cercaria  (P. -J.  van  Beneden). 
Idothea  baltica  (Pallas). 

„        emarginata  (Fabricius). 
Bathyporeia  sp. 

Pontocrates  arencmus  (Spence  Bate). 
AmathiUa  homari  (Faoncius). 
OaTTimarus  locusta  (Lin.). 
Corophium  grossipes  (Lin.). 
Oythere  (i)  pethtdda^  Bainl. 
Eurytemora  vdox  (Ldlljeborg). 
CanueUa  perplexa^  T.  and  A.  Scott. 
JonesieUa  spinuloia  (Brady  and  Robertson). 
Balanus  (cypris  stage). 


MytUus  (?)  edulis. 
Cardium  sp.  (small). 
TeUina  (?)  tenuis. 
TeUina  (?)  baltica  (in 

nearly     all       the 

stomachs). 
Donax  sp. 
Hydrobia  uZvce. 
Rtasoa  sp. 
Annelids 


chseta  sp.) 
■    (Lu 


(Poly- 


Annelids  (Lugworms 

chiefly). 
Amphidotus  sp. 
PolysUymeUa    striato- 

punctata. 


Lemon  Sole.     Pleuronectes  microcepTialus,  Donovan. 

Several  Lemon  Soles  were  examined,  but  the  remains  of  Annelids 
formed,  as  usual,  nearly  the  whole  of  their  food ;  the  only  other  thing 
worth  recording  here  is  an  example  of  Acidicola  rosea,  Thorell,  found  in 
the  stomach  of  a  specimen  from  the  Moray  Firth ;  this  Copepod  lives 
within  the  branchial  sac  of  an  Ascidian,  and  probably  the  Lemon  Sole 
had  swallowed  one  of  these  Ascidians,  and  the  Acidicola  had  then  some- 
how parted  company  with  its  host 

It  has  been  pointed  out  in  former  reports  on  the  food  of  Lemon  Soles* 
that  Annelids  constitute  by  far  the  largest  proportion  of  it,  but  it  has 
also  been  shown  that  a  considerable  number  of  the  stomachs  that  have 
been  examined  have  been  empty.     With  reference  to  the  frequent  appar- 

♦See  papers  by  Dr.  Ramwv  Smith  in  Part  III.  of  the  7lh,  8th,  9th,  and  lOith  Annual 
Report*  of  the  Fishery  Board  for  Scotland.  I  will  refer  later  and  more  particularly  to 
some  of  the  results  given  in  these  papers,  but  the  foUowing  figures  may  be  noted  here. 
Out  of  821  stomachs  of  Lemon  Soles  examined,  833  were  empty  or  contained  matter  that 
was  not  distinguishable  and  383  contained  Annelids,  so  that  only  105  (or  scarcely  11} 
per  cant. )  of  thofto  5(tomachs  contained  other  than  Annelid  food. 
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ent  absence  of  food  in  the  stomachs  of  Lemon  Soles,  it  is  interesting  to 
note  in  the  work  by  Professor  P.  J.  van  Beneden  on  the  Fishes  of  the 
Coaats  of  Belgium,  already  alluded  to,  that  the  author  in  speaking  of 
these  fishes  remarks : — "  Nous  ne  connaissons  done  ne  leur  p&ture  ni  les 
vers  qui  les  hautent,"  and  again — "Nous  avons  eu,  au  mois  de  juin, 
Toccasion  d*en  ^tudier  deux  examplaires  provenant  de  la  cote  de  Norw^ge, 
tous  les  deux  tr^-frais ;  ils  ne  contenaient  riens  dans  leur  estomac,  ni 
aucun  parasite  sur  les  branchies  et  dans  les  intestines/'  * 

Common  Dab.     Pleuronedes  limanda,  L. 

Sixty-eight  specimens  of  Common  Dabs  have  been  examined,  forty- 
one  from  Aberdeen  Bay,  seven  from  the  Firth  of  Forth,  and  twenty  from 
Annan. 

Two  from  a  sample  collected  in  Aberdeen  Bay  in  September,  1900,  had 
some  Amphipods  and  the  remains  of  Starfishes  in  Uieir  stomachs,  but 
they  were  not  sufficiently  perfect  for  identification.  The  stomachs  of 
eighteen  specimens  captured  in  the  vicinity  of  Aberdeen  on  September 
20th  and  25th,  1900,  and  ranging  from  10  to  30  centimetres  in  length, 
were  all  found  to  contain  food,  and  there  was  no  appreciable  difference  in 
the  food  of  the  smaller  from  that  of  the  larger  specimens,  which,  in  all  of 
them,  consisted  principally  of  brittle  Starfishes  in  a  very  fragmentary 
condition.  In  some  cases  the  food  consisted  entirely  of  Starfish  remains, 
but  in  a  number  of  the  stomachs  of  a  few  other  things  were  also  observed. 
In  one  a  young  hermit  was  obtained,  and  Apheruaa  borealts  in  another. 
Pariambus  typicus  was  noticed  in  several,  and  the  remains  of  other 
Crustacea  not  perfect  enough  for  identification ;  young  MoUuecs — such  as 
Cardium  echincUum — and  Annelid  remains  were  also  occasionally 
observed.  Paratylua  falcatus,  a  somewhat  rare  Amphipod,  was  obtained 
in  the  stomach  of  a  specimen  about  13  centimetres  in  length.  The  food 
contained  in  the  stomachs  of  another  sample  from  Aberdeen  Bay,  col- 
lected on  June  10th,  1901,  exhibited  a  greater  variety  in  the  organisms 
of  which  it  was  composed.  The  number  of  fishes  in  this  sample  was 
twenty-one,  and  they  were  mostly  of  small  size ;  none  of  them  reached 
six  inches  in  length,  while  the  smallest  measured  about  three  inches  (or 
from  7-^  cm.  to  about  14^  cm.).  Annelids  and  brittle  Starfishes 
formed  the  principal  part  of  their  food,  but  there  were  also  a  considerable 
number  of  other  things  observed,  as  shown  by  the  following  examples : — 
A  Dab,  14^  cm.  in  length,  had  in  its  stomach  Montacuta  ferruginosa^ 
Venus  faecuUa  (jun.),  Mya  arenaria  (jun.),  Chiton  sp.,  Philine  scabra^ 
Pariambus  typicus  (and  some  other  Amphipods — the  fragments  only 
remaining),  several  Cythere  (?)  confusa^  Ophiura  (dbida  (there  were 
fragments  of  this  and  probably  also  of  another  species),  and  a  few  speci- 
mens of  Miliolina  semimdum.  In  the  stomach  of  another  were  found 
the  remains  of  Starfishes  (Ophiuroids)  and  Annelids ;  Metopa  rubra- 
vittcUa,  ApTieruaa  borealts,  Cythere  confusa,  and  other  Crustaceans. 
Apherusa  borealis  occurred  in  several  stomachs;  Leucotho^  lUljeborgii, 
Argissa  hamatipes,  Microprotopus  maculaius,  IhUtchia  sp.,  and  a  few 
other  Amphipods  were  also  obtained,  but  they  were  all  more  or  less 
damaged.  Young  Mysidse  were  observed  in  some  of  the  stomachs,  but 
no  Isopods  were  met  with.  In  view  of  the  difference  between  the  food 
observed  in  the  stomachs  of  these  Dabs  and  that  obtained  in  the  stomachs 
of  previous  samples,  the  question  may  be  asked : — Was  the  difiference  due 
to  a  greater  variety  of  suitable  organisms  on  the  ground  where  these 
Dabs  were  feeding,  or  was  the  difiference  the  result  of  more  or  less 
deliberate  choice — the  fishes  being  more  inclined  to  feed  on  certain 

•  L^  Poitsons  des  CotSs  de  Belpiqne,  p.  77. 


Goosle 


Digitized  by  VaOOQ 


of  the  Fishery  Board  for  Scotland. 


527 


organisms  at  one  time,  while  at  another  time  they  preferred  different 
forms  ?  Probably  tbe  food  present  on  the  ground  determines,  to  some 
extent,  the  kind  of  organisms  that  are  to  be  found  in  the  stomachs  of 
such  fishes  as  are  at  )east  partly  or  wholly  omnivorous. 

A  sample  of  twenty  small  Dabs — some  of  them  being  under  two  inches 
in  length — were  sent  from  Annan  on  April  30th,  1900.  The  food  of 
this  sample  consisted  of  small  lamellibranchs  and  other  Molluscs ;  Amphi- 
pods  such  as  Bathyporeia  sp.,  Gorqphium  grossipes,  and  Gammarus ;  and 
a  few  Copepods,chiefly  Eurytemora,  were  also  observed,  besides  fragments 
of  Annelids,  Zoophytes,  etc.,  but  nothing  very  particular  was  noticed. 

The  stomachs  of  seven  specimens  from  the  Firth  of  Forth,  collected  on 
May  13th,  1901,  contained  several  small  J^po^rt^  (1  cuanensis),  several 
Ampelisca  sp.,  Stenothoe  marina^  Paramphithoe  monocuspisj  Cheirocraies 
intermediuSy  and  Dtdichia  falcata^  and  also  some  remains  of  Annelids. 
The  names  of  all  the  species  will  be  found  in  the  list  annexed : — 

List  op  Oroanismb  Found  in  thb  Stomachs  op  Common  Dabs. 


Crustacea. 


Other  Things. 


Eupaguru^  cttanensis  (Thomp.). 
Eupagurus  sp. 
Crangan  sp.  (jun.). 
Young  Mysidse. 
Idoth^a  haltica  (Pallas). 
Idoihea  sp.  tjuu.). 
Bathyporeia  sp. 
Argissa  hamatipes  (Norman). 
Ampelisca  sp.  (fragments). 
Stenothoe  marina,  Spence  Bate. 
Metopa  alderi  (Spence  Bate). 
Metopa  (?)  rubromttataj  G.  O.  Sars. 
Metopa  sp. 

Leucothoe  liUjehorgiij  Boeck. 
Paramphithoe  m/mocuspiSf  G.  O.  Sars. 
Apherusa  horealis  (Boeck). 
Paratylus  falcatus  (Metzger). 
Ga/mmarus  locusta  (Linn.). 
Cheirocrates  intermediusy  G.  O.  Sars. 
Photis  sp. 

Microprotopus  macvlatusj  Norman. 
Corophium  grossipes  (Lin.). 
Dulichta  falcata,  Spence  Bate. 
Pariambus  typicus  (Kroyer). 
Oythere  confusa^  Biidy  and  Norman. 
mirytemora  velox  (Lilljeborg). 
Longipedia  coronaia,  Claus. 
Ectinosoma  sp. 


Remains     of     small 

fish. 
Mya  arenaria  (jun.). 
Cyprina  (jun.). 
dardium     ecninatum 

Mactra  sp. 

Vewas  fa8ciat<i  (jun.). 

Montacuta     femtgi- 

nosa. 
Chiton  sp. 
Philine  scahra. 
Annelid  remains. 
Echinocyamus      pns- 

iUus. 
Ophiura  alhida. 
Starfish  remains. 
Hydrozoa, 
Miliolina  siminulum. 


Flounder.    Pleuronectes  flessus,  L. 

A  considerable  number  of  Flounders  obtained  from  the  salmon  fishers 
at  the  Bay  of  Nigg  have  been  examined,  but  the  stomacbs  of  most  of 
them  contained  only  the  remains  of  Annelids,  which  were  usually  too 
much  decomposed  for  identification,  the  only  form  recognised  being  the 
common  Lugworm  {Arenicola),  Of  seven  specimens  obtained  on  March 
19th,  901,  the  stomachs  of  six  did  not  contain  anything  that  could  be 
identified,  but  the  following  organisms  were  obtained  in  the  other  one. 
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viz. : — Idothea  bcUtica,  pelagica,  aud  emarginata,  and  also  Gammarus 
locusta.  Tfae  stomachs  of  eleveB  specimens  were  obtained  on  the  2drd, 
and  five  of  these  contained  only  a  little  digested  matter ;  one  was  full  of 
small  Annelids,  with  the  addition  of  a  Orangon  vulgaris^  while  the  food 
contained  in  the  other  five  was  composed  of  Annelids  and  Amphipods 
{Gammarus  (T)  locusta  chiefly). 

A  small  Flounder  from  Annan,  collected  on  April  30th,  1900,  and 
measuring  slightly  over  13  centimetres,  had  its  stomach  and  intestines 
filled  with  Garophium  grossipes.  Two  other  specimens,  somewhat  larger 
(about  17  to  19|  cm.),  from  the  same  place,  and  collected  at  the  same 
time  as  the  last,  had  numerous  fragments  of  Tellina  baltica  and  a  few 
small  Cardium  sp.  in  their  stomachs. 

In  the  stomachs  of  several  of  the  Flounders  obtained  at  various  times 
from  the  salmon  fishers  at  the  Bay  of  Nigg,  small  Portunus  (P.  holsatus, 
jun.),  Idothea  emargmatOy  Idothea  pdagtca,  Paratylus  stoammerdamif 
and  AmathUla  honuiH  were  observed.  The  names  of  the  different  species 
are  given  in  the  Table : — 

Species  Found  in  the  Stomachs  op  Flounders. 


Crustacea. 

Other  Things. 

Portunus  sp.  (small). 
Grcmgon  vulgaris  (Lin.). 
Idothea  halUca  (Pallas). 

,,        pelagica.  Leach. 

„        emarginata  (Fabricius). 
Paratvlus  svxtmmerdami  (M.  Edwards). 
AmatniUa  homari  (Fabricius). 
Gammarus  locusta  (Lin.). 
Corophntm  grosdpes  (Lin.). 

(hrdium  sp. 
Tellina  haltica, 
Hydrohia  uivce. 
Annelids    {Arenicola 
and  others). 

Black  Sole.    Solea  vulgaris^  Quen. 

The  following  are  notes  of  the  contents  of  twenty-five  stomachs  of 
Solea  vulgaris  examined  at  different  times ;  all  the  specimens,  with  the 
exception  of  four  from  the  Clyde,  were  from  Annan.  The  Annan  speci- 
mens were  of  small  size,  ranging  from  6|  to  18  centimetres  in  length; 
the  four  from  the  Clyde  were  larger,  and  measured  24^  to  32  centimetres. 
The  food  in  the  stomachs  of  the  Clyde  specimens,  so  far  as  it  could  be 
identified,  consisted  of  Annelids  and  lammellibranch  Mollusca.  The 
food  of  the  Annan  specimens  was  similarly  composed  of  Annelids,  but 
there  were  also  a  few  Crustaceans  observed,  such  as  Gorophium  grossipes, 
a  specimen  of  Hyperia  (?)  galba,  a  few  Copepoda  {gen,  et  sp,  ?),  and  a  few 
Ostracoda  {Gythere  sp.),  but  the  specimens  were  not  in  very  good 
preservation. 

Hbbrtdean  Smelt.     Argentina  sphyrcena,  L. 

Twenty-four  specimens  of  the  Hebridean  Smelt  (or  Argentine), 
collected  fifty  miles  to  the  eastward  of  Fair  Island  on  October  19th, 
1900,  were  examined  on  the  26th  of  the  same  month.  The  lengths  of 
the  specimens  ranged  from  15  to  21  centimetres.  Annelids  appeared  to 
form  the  principal  part  of  the  food  of  these  specimens,  but  the  smaller 
Crustacea  were  also  fairly  well  represented,  and  the  following  Molluscan 
species  were  observed: — TelHna  prismatica  (once),   Philine  scabra  (in 
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two  stomachs),  and  Dendronottis  sp.  (once).  Tomopteris  (one  of  the 
Annelida)  was  obtained  in  three  stomachs,  and  in  one  of  them  a  con- 
siderable number  of  this  curious  species  was  found,  the  tube  of  a  species  of 
Pectinaria  was  also  noticed.  The  Crustacea  comprised  the  following 
amongst  other  species : — Crangon  allmann%  which  was  obtained  in  six 
stomachs,  and  a  young  Portunus  in  one ;  Ampdisca  macrocepIicUa  occurred 
in  one,  and  Stenothoe  marina  in  six.  Proto  pedata  was  observed  in  five 
stomachs,  many  specimens  being  found  in  one  or  two  of  them ;  Dtdichia 
sp.  and  a  few  other  Amphipods  which  could  not  be  satisfactorily 
determined  were  also  observed.  The  only  Copepod  noticed  was  Longi- 
pedia  coronata,  and  it  occurred  in  only  one  of  the  stomachs  examined. 
In  only  one  stomach  were  the  remains  of  Starfishes  observed.  All  the 
stomachs  contained  food,  and  the  names  of  the  organisms  observed  in 
them  are  given  in  the  annexed  Table : — 

Spbcibs  Observed  in  Stomachs  of  Hebridban  Smelt. 


CSUSTAOBA. 

OthebThingb. 

Portunus  ro.  (jun.). 
Grangon  altmanniy  Kinahan. 
AmpeUsca  vMtcrocephala^  Lilljeborg. 
Stenothoe  marina^  Spence  Bate. 
Pontocrates  altamairinm  (Spence  Bate). 
Dvlichia  sp. 

Pariambus  typicua  (Kroyer). 
Amphipod  remains. 
Longipedia  coronata,  Claus. 

TeUina  priamatica, 
Philtne  acahra, 
Dendronotua  sp. 
Pectenaria,      Tomop- 

teria,     and     other 

Annelids. 
Starfish  remains. 

Herring.     Olupea  harengua,  L. 

The  stomachs  of  two  hundred  and  fifty-seven  Herrings  have .  been 
examined ;  they  are  from  the  following  places  : — ^A  sample  from  Annan, 
collected  on  July  30th,  1900,  and  one  from  Ballantrae,  Firth  of  Clyde, 
collected  on  March  15th,  1901 ;  a  sample  of  twenty-three  from  the  Firth 
of  Forth,  collected  in  May,  1901 ;  another  of  fifteen  from  the  Bay  of 
Nigg,  coUected  on  June  19th,  1900,  and  of  sixty  from  Aberdeen  Bay  (six 
being  collected  on  August  14th,  five  on  November  9th,  and  thirty-one  on 
December  17th,  1900,  and  eighteen  on  June  6th,  1901).  There  wascJso 
a  sample  of  Herrings  collected  off  CoUieston  on  July  5th,  1901,  but  with 
the  exception  of  the  specimens  from  the  Clyde  all  chose  examined  were 
of  small  size. 

The  sample  from  Annan,  collected  in  July,  measured  from  6  to  9^ 
centimetres  in  length;  all  their  stomachs  contained  Schizopods,  which 
appeared  to  belong  chiefly  to  one  species,  Neomysis  vulgaris ;  the  only 
other  organisms  noticed  were  one  or  two  specimens  of  Macrqpsis  sldbheri^ 
which  occurred  in  the  stomach  of  one  of  the  smallest  Herrings.  Some 
Copepods  were  obtained  in  a  few  of  the  stomachs,  but  the  only  species 
identified  was  Edinosoma  atlanticum.  A  small  MytUua  was  also 
observed. 

In  the  stomach  of  a  Herring  from  Annan,  collected  in  May,  1900,  and 
measuring  about  10^  centimetres  in  lengUi,  numerous  Copepods  were 
observed,  all  belonging  to  Eurytemora  vdox;  there  were  also  fragments 
of  MysidcB  and  a  small  Amphipod. 

The  specimens  from  Ballantrae  were  collected  by  Mr.  Dannevig,  who 
kindly  permitted  me  to  examine  them ;  they  ranged  from  21^  to  30^ 
2k 
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centimetres  in  length.  The  only  food  observed  in  the  stomachs  of  this 
sample  consisted  of  larval  Crustaceans. 

TkQ  Herrings  from  the  Firth  of  Forth  measured  from  four  to  nearly 
five  inches  (10  to  14^  cm.)  in  length ;  the  stomachs  of  all  the  specimens 
contained  food  which  for  the  most  part  consisted  of  pelagic  Gopepods 
and  larval  Bala/ni  (cypris  stage).  OUcopleuroB  were  moderately  common 
in  at  least  eight  of  these  stomachs.  The  Gopepods  most  frequently 
observed  were  Pseudocalanus  eUmgaius^  Temora,  longicomia^  and 
Centropages  hamaiua ;  Podon  leuckartii  (G.  0.  Sars),  one  of  the  Cladocera, 
was  also  of  frequent  occurrence.  A  few  other  organisms  were  occasionally 
noticed ;  but  those  mentioned  above  formed  the  chief  constituents  of  the 
food  of  this  sample  of  Herrings. 

In  June,  1900,  a  shoal  of  young  Herrings  came  into  the  Bay  of  Nigg; 
fifteen  of  them,  collected  on  the  19th,  and  measuring  from  5^  to  6^ 
centimetres,  were  examined,  and  the  food  contained  in  their  stomachs  was 
found  to  consist  entirely  of  Gopepods,  some  of  which  were  pelagic,  while 
others  were  demersal  forms.  The  species  identified  were  Temora  longi- 
comis,  Idyafureataj  and  Dadylopus  tiahoides. 

A  small  lot  of  average-sized  Herrings,  collected  off  Aberdeen  on 
August  14th,  had  apparently,  like  those  from  the  Bay  of  Nigg,  been 
living  entirely  (or  largely)  on  Gopepods — no  other  organisms  being 
observed  in  their  stomachs — but  the  specimens  were  scarcely  perfect 
enough  for  identification. 

A  sample  of  Herrings  from  Aberdeen  Bay,  collected  on  November 
11th,  1900,  and  measuring  from  13  to  14^  centimetres  in  length,  had 
nothing  in  their  stomachs  that  could  be  identified.  Another  lot,  also 
from  Aberdeen  Bay,  and  comprising  thirty-one  specimens,  measuring 
from  12 J  to  15 J  centimetres,  were  collected  on  December  17th,  1900. 
The  stomachs  of  all  these  specimens  contained  a  considerable  amount  of 
food,  which  consisted  very  largely  of  Parathemisto  ohHvia  and  SagiUa ; 
Galanus  finmarchicua  occurred  also  sparingly  in  nearly  all  the  stomachs; 
but  this  speties,  except  in  a  very  few  examples,  formed  but  a  small  propor- 
tion of  the  food.  Temara'longicomis^  Metridia  Iticens,  Candacia  pectinata, 
and  fragments  of  a  Schizopod  (*<  Euphausida'')  were  occasionally  observed, 
but,  as  already  stated,  the  principal  constituents  of  the  food  of  these 
Herrings  were  ParatJiemisto  and  Sagitta,  It  will  be  observed  that  the 
food  of  this  sample  of  Herrings  is  in  marked  contrast  to  that 
found  in  the  stomachs  of  those  previously  described.  I  do  not  remember 
having  formerly  observed  Sagitta  so  plentiful  in  the  stomachs  of  fishes  as 
a  constituent  of  their  food.  Many  observations  have  been  made  on  the 
food  of  fishes,  but  they  were  frequently  made  under  conditions  that  did  not 
admit  of  exact  microscopical  examination,  and  the  presence  of  Sagitta  may 
have  thus  at  times  been  overlooked.  It  has  also  to  be  remembered  that 
the  Sagitta,  like  other  creatures  not  protected  by  a  chitinous  or  calcareous 
test,  are  readily  acted  upon  by  the  gastric  fluid  and  soon  become 
unrecognisable,  so  that  unless  the  fish  had  been  feeding  on  these  organisms 
shortly  before  or  about  the  time  it  was  captured  they  may  become  so 
much  decomposed  as  to  be  indistinguishable. 

In  order  to  indicate  more  clearly  the  peculiar  character  of  the  food 
found  in  the  stomachs  of  these  Herrings  I  subjoin  a  short  extract  from  the 
records  made  when  the  fish  were  examined : — 
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SiZBOF 

Fish. 


IS'O  cm. 

127 

14-4 

147 

147 

14-5 


Kind  op  Food. 


Sagitta,  few ;  Pai-aihemitto,  none ;         Oalanut,  frequent ;  MetridxOy  rery  rare. 

numerouB ;  ,,  frequent ;        ,.        few. 

numerous ;  „  frequent ;        „        rare ;  Temora,  rare, 

frequent ;  „  few ;  „        few. 

frequent;  ,,  common;       ,»       few. 

numerous ;  „  frequent ;       ,|        few ;  Temorc^  rare. 


The  records  for  the  whole  thirty-one  stomachs  are  very  much  a 
repetition  of  the  part  here  given,  and  the  peculiarity  of  the  food  contents 
will  be  more  noticeable  when  compared  with  the  food  of  the  next  sample 
of  Herrings,  which  are  also  from  Aberdeen  Bay,  but  which  were  collected 
on  June  10th  of  the  present  year  (1901).  In  this  sample  there  were 
eighteen  Herrings,  the  lengths  of  which  ranged  from  13  to  16^  centi- 
metres, and  their  food  consisted  very  largely  of  pelagic  Copepods,  the  most 
common  form  being  Temora  longicamiSf  a  species  which  in  the  last 
sample  held  a  very  subordinate  place  as  a  constituent  of  their  food. 
Peeudocalanua  eUmgaius  was  moderately  frequent,  but  larval  BdUmi 
(cypris  stage),  though  found  in  a  considerable  number  of  the  stomachs, 
were  not  very  numerous ;  on  the  other  hand,  Sehutomysis  tpirUiM,  which 
only  occurred  in  a  few  stomachs,  was  common  or  abundant  in  one 
or  two  of  them.  Oikopleura,  which  were  common  in  the  stomachs  of 
some  of  the  Herring  from  the  Firth  of  Forth,  were  also  moderately 
frequent  in  the  stomachs  of  this  lot.  Subjoined  is  part  of  the  notes  made 
when  this  sample  of  Herrings  was  examined,  as  it  will  show  more  clearly 
the  contrast  between  their  food  and  the  food  of  the  previous  sample : — 


Siaop 
Pish. 


Kind  op  Food. 


15*8  cm. 

14-8  ,» 

14-0  „ 

16*2  .. 

18-0  .. 

16-6  „ 


Copepods,  frequent  n^emora    and    P«0tMfoeatonta) ;  young  Bafoni,  few ;    OikopUura,  many. 
„         common  c     „     (chiefly),  „  );      i.  »       few;  ,,  many. 

„        frequent  i     „        and  ,.  )  •     »t         »>       '^o*  ?         »  none. 

„         abundantf     „     (chiefly),  r  ) ;  Sehiitomytit  tpirittUt  common. 

„        abundant!     „     (chiefly),       none         i;  „  „        abundant. 

H        few         (     „        and   PteudocakMut);  young  Baiani,  few. 


Four  specimens  captured  off  CoUieston  on  July[5th,  1901,  measured  14, 
14,  14-^,  and  15^  centimetres  respectively,  and  the  food  observed  in 
their  stomachs  was  as  follows : — 

(1)  Copepods,  frequent   (ilcar^ta  sp.);  Podon  sp.,   very  rare;    young 

Balani,  very  few. 

(2)  Copepods,  frequent  (thev  appear  to  be   mostly   Acartia  sp.   and 

Pseudocalanus  dongatue) ;  remains  of  a  Schizopod ;  Podon  sp.,  very 
rare ;  a  minute  Qasteropod ;  and  a  few  young  Bakmi. 

(3)  Schizopods,  numerous  (chiefly  Schistomysis  apirUvs);  Psettdoouma 

cercaria,  rare ;  Paeudocalanua  elongaiua,  few ;  Acartia  sp.,  frequent ; 
young  Balani,  rare. 

(4)  Copepods,  frequent  (they  appear  to  belong  mostly  to  Acartia) ;  young 

Balani,  very  few. 

The  names  of  all  the  species  observed  in  the  stomachs  of  the  Herrings 
examined  are  given  in  the  annexed  list : — 
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Spboibs  Found  in  the  Stomaohs  of  Hkrrinqs. 


Obttstacba. 


Othbb  Things. 


Toung  Decapods. 

Schistamysis  spiritus,  Norman. 

Neomysis  mUgaris  (J.  van  Thompson). 

MacropsU  dabberi  (P. -J.  van  Beneden). 

Psevdocvma  cercaria^  P.  -J.  van  Beneden. 

ParcUhemisto  sp.  (jun.V 

Calanusfinmarchicus  (Gunner). 

PstudocaUvMJLs  eUmgatus^  Boeck. 

Temara  Umgicomis  (O.  F.  Mtiller. 

Eurytemora  vdox  (Lillieborg). 

Ckfni/ropages  hamatus  (LiUjeborg). 

Centropages  sp. 

Metridia  sp.  (?  lucenSf  Boeck). 

Mtidius  sp. 

Oa/ndacia  pectinataf  G.  S.  Brady. 

AcaHiasp, 

Ectinosoma  atlcmticum  (Brady  and  Robertson). 

Dactylopus  (?)  titbindesy  Glaus. 

Idya  sp. 

Evadne  nordmomni,  Loven. 

Podon  leuckaHiu 

Balarviis  (cypris  stoge). 


MytUus  eduiis. 
Mmute  Gasteropoda. 
OikopUura, 
Sagitta, 


Sprat.     Clupea  spratiua^  L. 

Thirty-three  specimens  have  been  examined,  twenty  being  from  the 
Moray  Firth  and  thirteen  from  the  Firth  of  Forth.  The  Moray  Firth 
specimens  were  collected  on  December  25th,  1900,  and  measured  aboat 
9  to  13^  centimetres  in  length;  only  nine  of  them  contained  food  that 
could  be  identified,  and  it  consisted  for  the  most  part  of  Copepods.  The 
following  are  the  species  which  have  been  satisfactorily  determined: — 
Galanus  finmarchicus,  observed  in  one  stomach ;  Pseudocalanus  ehngatus^ 
observed  in  one;  Temora  longicomia,  in  six;  Acartia  sp.,  in  two;  and 
Oithona  (?)  helgolandicay  in  two. 

The  specimens  from  the  Firth  of  Forth  were  collected  in  May  of  the 
present  year  (1901),  and  with  the  exception  of  one  specimen  they  were 
all  under  four  inches  in  length  (about  8  to  9  cm.) ;  the  largest  one 
measured  about  13^  cm.  The  stomachs  of  all  the  thirteen  specimens 
were  fairly  well  filled,  but  their  food  consisted  almost  entirely  of  pelagic 
Copepoda.  The  most  common  species  were  Pseudocalanus  elongatus, 
Temora  longicomU^  and  Centropages  hamatua ;  (Jalanus  finmarckicua 
was  also  present  in  most  of  the  stomachs,  but  was  usually  represented  by 
only  a  few  specimens;  Podon  leuckariii^  Evadne  nordmanni^  larval 
Decapods,  and  larval  Balani  (both  nauplius  and  cypris  stages)  were 
occasionally  observed. 

The  names  of  the  various  organisms  noticed  are  arranged  in  the 
annexed  list : — 


[Tablb. 
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Spbciss  Found  in  the  Stomachs  of  Sprats. 


Crustacea. 


Larval  Decapods. 

Cutnacea  sp.  (young). 

Caktmisjinmarchicus, 

Pseudocalarms  eUyfigatus. 

Temora  longicomia  (Gunner). 

Centropages  hamatus  (Lilljeborg). 

Acartia  sp. 

Otthona  sp.  (  ?  helgola/ndica  or  similisy 

Fodon  leuckartii. 

Evadne  nordmanniy  Lov. 

Balani  (nauplius  and  cypris  stages). 


Other  Thinob. 


Allis  Shad.     Glupea  alosa,  Lin. 

A  specimen  of  Glupea  alosa  was  obtained  from  the  salmon  fishers  at 
the  Bay  of  Nigg  on  August  18th,  1900  ;  it  had  been  captured  in  their  nets 
during  the  preceding  tide.  The  specimen  measured  twenty  inches 
(about  50  cm.)  in  length,  and  weighed  2  lbs.  6^  uz.  The  food  contained 
in  its  stomach,  which  appeared  to  consist  entirely  of  Temora  longicomis, 
filled  a  i^z,  bottle. 

TwAiT  Shad.     Clupea  fintay  Cuv. 

A  specimen  of  the  Twait  Shad  measuring  20f  inches,  or  nearly  51 
centimetres,  in  length,  which  was  captured  about  eight  miles  east-north- 
east of  Aberdeen  on  January  6th  of  this  year  (1902),  had  in  its  stomach 
two  Sprats  about  7^  centimetres  in  length,  and  also  several  Amphipods 
belonging  apparently  to  Paraihemieio  oblivia  (Kroyer). 

Common  Eel.     Anguilla  vulgaris^  Ltjach. 

Nineteen  specimens  of  the  Common  Eel  have  been  examined,  seven  of 
which  were  captured  at  the  mouth  of  the  River  Dee  at  Aberdeen,  one  in 
Loch  Fyne,  and  eleven  in  Loch  of  Loirston — a  f  ^w  miles  distant  from  the 
Laboratory — and  for  these  I  am  indebted  to  Dr.  Williamson.  The 
specimen  from  Loch  Fyne  was  captured  near  Inveraray  in  1897,  but  it 
was  only  examined  on  January  27th,  1901.  The  stomach  of  this 
specimen  contained  three  dozen  examples  of  Idoiheapdagica^  Leach.  Some 
of  the  female  specimens  carrying  ova  measured  scarcely  5  millimetres  in 
length.  The  fragments  of  a  few  Gammarua  lomista  were  observed  in  the 
intestines  of  this  fish. 

Two  specimens  of  average  size  captured  near  the  mouth  of  the  River 
Dee,  ^he  one  in  July  and  the  other  in  August,  1900,  had  in  their 
stomachs  partly  digested  Crustacea  and  Annelids.  Five  which  were 
captured  near  the  mouth  of  the  River  Dee  on  July  K^th^  1901,  and  measured 
from  37^  to  60  centimetres  in  length,  were  examined,  and  in  the  stomach  of 
the  largest  one  a  small  shore  Crab,  Gardnvs  maenaSy  and  the  partly 
digested  remains  of  a  Hermit  Crab  were  obtained;  the  stomach  of 
another,  391  centimetres,  contained  a  small  Gunnel,  Plwlia  gvnnellus,  the 
length  of  which  was  about  10  cm.;  but  the  other  three  stomachs  contained 
nothing  that  could  be  identified. 

The  specimens  from  Loch  of  Loirston  were  collected  early  in  June, 
1901,   five   being  collected  on  the  4th   and  six  on  the  5th:  nothing 
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was  observed  in  the  stomachs  of  those  collected  last  that  could  be 
identified,  but  the  stomachs  of  the  other  five  contained  partly  digested 
Sticklebacks,  Chsterosteua  aculecUKs;  several  of  these  little  fishes  were 
observed  in  the  stomach  of  the  largest  Eel,  which  was  about  90^ 
centimetres  in  length.* 

Conger  Ebl.     Conger  niger  (Risso). 

The  following  are  records  of  the  food  observed  in  the  stomachs  of  five 
specimens  of  Conger  niger.  Several  others  have  been  examined  but  as  no 
food  was  observed  in  their  stomachs  they  are  not  mentioned  here.  A 
specimen  from  Loch  Fyne  weighing  26  lbs.,  and  captured  in  September, 
1900,  had  in  its  stomach  a  partly  digested  Cottus  sp.  and  several  Gobies. 
The  stomach  of  another,  but  smaller,  specimen,  captured  at  the  same  time  as 
the  last,  contained  three  Cottus  sp.  and  the  remains  of  a  shore  Crab, 
CardntLs  mcenas,  and  of  a  Hermit  Crab,  Eupagurus  sp. 

The  stomach  of  a  specimen  obtained  from  the  salmon  fishers  at  the 
Bay  of  Nigg  on  July  23rd,  1900,  and  measuring  iS\  inches  (fully  112 
cm.),  contained  an  Octopus  vtUgaris,  which  was  about  13^  inches  (nearly 
24  cm.)  in  length,  measuring  from  the  posterior  end  to  the  extremity 
of  the  tentacles.t  A  specimen  was  obtained  from  the  salmon  fishers  on 
August  16th,  1900,  which  measured  57^  inches  (about  144  cm.)  in 
length  and  weighed  18  lbs.,  and  in  its  stomach  was  found  a  partly  digested 
Mackerel  and  the  remains  of  Decapod  Crustacea,  too  imperfect  to  be 
identified.  In  the  stomach  of  another  specimen  which  was  also  obtained 
from  the  salmon  fishers,  and  which  measured  61  inches  long  and  weighed 
32  lbs.,  the  remains  of  fish  and  fragments  of  Cancer  paguma  were 
obtained.  On  the  outside  surface  of  the  stomach  of  this  specimen  were 
fascicles  of  minute  globules  resembling  Myxosporidium  congri  (a 
Sporozoon).t 

Gbbat  PiPB-PisH.     Syngnaihua  acue,  L. 

Twenty-four  specimens  from  Annan,  collected  in  April  and  May,  1 900, 
and  measuring  from  13  to  16  ]f  centimetres,  have  been  examined,  and  in 
the  stomach  of  one  of  them  a  number  of  young  Mysidse  were  observed, 
but  the  food  of  all  the  others  consisted  entirely  of  Copepods,  Eurytemora 
velox  being  the  only  species  observed. 

Straight-nosed  Pipb-fish.     Nerophis  ceqiioreus  (L.). 

The  stomach  of  a  specimen  14  inches  long,  sent  from  Annan,  collected 
April  30th,  1900,  contained  numerous  specimens  of  young  MysidsB,  but 
they  were  too  young  and  too  much  decomposed  for  more  particular 
identification. 

*  Van  Beneden,  referring  to  the  presence  of  Eels  in  the  reservoirs  that  had  been 
prepared  for  Lobster  oultare,  states  that  they  are  dangerous  enemies  of  these 
Crustaceans,  and,  speaking  generally  of  the  food  of  Eels,  he  remarks : — ''On  peut  dire 
que  tout  ce  que  a  vie  est  d^vor^  par  oe  poisson.  II  n*y  en  a  pas  de  plus  vora6e.  Les 
Cmstoc^  m^mes,  les  Ecrevisses  et  les  Homards  deviennent  leur  proie."— {Let  Poiuons 
des  CoUt  de  Belgiyue,  p.  82.) 

t  Prof.  P. -J.  van  Beneden  also  records  Octoma  vulgaris  in  the  stomach  of  a  Conger, 
and  adds : — "Nous  en  avons  trouv^,  au  mois  de  Janvier,  un  Poulpe  complete  remplissant 
tout  la  cavity  de  restoraac."— Ze*  PotMons  dcs  Coies  de  Belgique^  p.  82. 

XMyxoiporidhim  congri^  Perugia,  Boll.  Sci.,  Pavia,  vol.  xiii^  pp.  24,  26,  figs.  15-20; 
see  also  Dr.  Gurley's  Memoir  on  Psorosperms  of  Fishes  in  the  Report  of  the  Untied  StaUs 
Commiuion  o/Fit/i  and  Fuheriet,  1892  (pub.  1894),  p.  182,  pi.  6,  figs.  3-8. 

§Van  Beneden,  op.  cU.^  p.  89,  states  that  the  food  of  Syngnnthus  acus  is  Crangon 
viLhariSy  and  that  the  same  Crustacean  forms  also  the  principal  food  of  the  next  species 
{Iferophit  aqwfreus),  but  he  adds  that  he  had  obtained,  in  addition  to  the  Crcmgony  a 
dosen  young  fishes  which  he  had  not  been  able  to  determine. 
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Grby  or  Blue  Skate.     Baia  hatisy  L. 

The  examination  of  the  stomachs  of  nine  specimens  of  Rata  baits  gave 
the  following  results — three  stomachs  of  moderate-sized  fish  obtained  at 
the  Fish  Market,  Aberdeen,  on  March  21st,  1901,  contained  partly 
digested  Pcmdahia  montagui  and  the  remains  of  other  Crustaceans,  but 
they  were  too  imperfect  for  identification.  The  stomachs  of  two  of 
average  size  were  obtained  at  the  Fish  Market  on  April  9th,  1901 ;  one  of 
them  contained  the  remains  of  flat-fishes,  Whitings,  Grangon  vtdgaris,  and 
Nika  edtUiSf  the  other  contained  one  Common  Gurnard,  two  fiat-fishes, 
and  the  remains  of  two  Fortunus  hoUatus,  but  they  were  all  very  imperfect. 

Three  stomachs  which  were  obtained  at  the  Fish  Market  on  April  11th, 
1901,  contained  the  remains  of  fishes  (Whitings  and  others),  but  too 
imperfect  for  identification. 

The  stomach  of  a  Orey  Skate  measuring  15  inches  across  the  pectoral 
fins,  collected  in  the  deep  water  (65  fathoms)  off  Aberdeen,  contained 
the  remains  of  Crangon  cdlmanni  and  PandaliLS  montagui. 

Van  Beneden,  referring  to  the  food  of  Raia  batis,  remarks  that 
"  Ce  poisson  d^vore  tout,'*  and  gives  the  following  list  of  fishes  that  he 
had  found  in  their  stomachs : — Callionymvs  lyra;  Qadua  morrhua^ 
jun.,  Qadus  ceglefinus^  Gadtis  merlanguSf  and  Pleuronectes  plcUessa^  L. 
Partunus  holaatus^  Loligo  vtdgarts,  and  Solen  enaia  were  also  among  the 
organisms  obtained  by  him.*  Day  also  refers  to  the  voracity  of  the 
Grey  Skate,  and  states  on  the  authority  of  Mr.  Dunn  of  Mevagissey  that 
a  stone  of  nearly  a  pound  weight  was  taken  from  the  stomach  of  one 
of  these  fishes.t 

Shagreen  or  Fuller's  Ray.    Raia  fullonica,  L. 

The  stomachs  of  three  specimens  of  Fuller's  Ray,  obtained  at  the  Fish 
Market,  Aberdeen,  contained  a  Portunua  hdtaatvs  (with  a  sacculine 
parasite  attached  to  its  abdomen),  Spirontocaria  securifrons^  Nika  edulis, 
Pandaltis  montagui  and  a  fragment  of  Scalaria  sp.,  which  had  within  it 
a  partly  decomposed  Hermit  Crab.  The  stomachs  of  other  four  specimens 
were  obtained  at  the  Fish  Market  on  April  9th ;  and  one  of  them 
contained  a  Sand-eel  14  centimetres  in  length  and  also  the  remains  of 
anothev  small  fish ;  one  contained  three  Sand-eels  fairly  perfect  as  well 
as  the  remains  of  a  few  others,  and  a  Crangon  aUmanni  ;  a  third  stomach 
contained  fish  remains  (probably  of  small  Haddocks)  and  a  Schizopod, 
Gaatrosaceua  spinifer ;  while  in  the  fourth  a  male  CaUionymua  lyra  12 
inches  (30  cm.)  in  length  was  obtained.  Another  stomach,  received  on 
April  11th,  contained  the  remains  of  fish,  but  they  were  too  imperfect 
for  identification. 

Thornback  Skate.     Raia  clavata,  L. 

Two  young  specimens  of  Raia  davata  captured  in  Aberdeen  Bay  on 
July  3rd,  1900,  had  some  food  in  their  stomachs  which  consisted  chiefly 
of  Amphipoda,  but  the  only  species  identified  were  Hippomedon 
denticvlaiua  and  Bathyporeia  norvegica. 

The  stomachs  of  two  Thornback  Skates  obtained  at  the  Fish  Market, 
Aberdeen,  on  April  11th  contained  Eupagurtis  bernhardua  and  the 
remains  of  some  fishes  not  perfect  enough  for  identification. 

Three  small  Thombacks  captured  in  the  Firth  of  Clyde  on  October 
4th,  1901,  and  measuring  respectively  18^  22,  and  23  cm.  across  the 

*Op,cit.,  p.  16. 
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pectoral  fins,  had  each  a  small  quantity  of  food  in  their  stomachs  which 
consisted  entirely  of  Annelids  and  small  Crustacea  (apparently  Crafigon), 
but  the  food  was  too  imperfect  to  be  satisfactorily  determined. 

P. -J.  van  Beneden  remarks  {op.  ot7.,  p.  18)  that  he  has,  in  the  month 
of  April,  found  the  stomachs  of  young  Rata  davata  about  the  size  of  the 
palm  of  the  hand  full  of  Pseudocuma  cercaria,  Gammarua  locuda  and 
Cala/nua  finmarchictM,  Mr.  Dunn  of  Mevagissey  states  that  he  has  known 
of  quantities  of  Thomback  Rays  captured  in  the  winter  that  were  glutted 
with  Horse-Mackerel,  and  he  also  states  that  this  Skate  *^  is  very  partial 
to  Herrings  and  Sand-eels/' 

Starry  Ray.     Rata  radicUa,  Donovan. 

A  considerable  number  of  Starry  Rays  were  captured  about  180  miles 
north-east  of  Buchan  Ness  on  May  22nd,  1901,  but  the  stomachs  of  most 
of  them  were  empty,  and  any  food  observed  consisted  entirely  of 
Crustaceans,  which  appeared  to  consist  for  the  most  part  of  young 
Decapods  and  Macrurae,  but  they  were  not  perfect  enough  to  be  identified. 

Five  Starry  Rays  captured  10  miles  off  Aberdeen  on  August  21st,  1901, 
had  all  of  them  more  or  less  food  in  their  stomachs,  and  this,  like  that  of 
the  Starry  Rays  previously  noticed,  consisted  wholly  of  Crustacea ;  these 
fishes  measured  from  22  to  27^  centimetres  across  the  pectoral  fins.  The 
food  contained  in  the  stomach  of  the  smallest  of  these  specimens  was  not 
sufficiently  perfect  for  identification ;  the  food  in  another  was  also  a  good 
deal  broken  up,  but  the  remains  of  a  Hyas  and  AstacUla  were  observed  ; 
other  two  stomachs  contained  Crangon  aUmanni  and  what  looked  like 
the  remains  of  ffyaa,  while  the  stomach  of  the  other,  which  was  the 
largest  of  this  sample  of  Starry  Rays,  contained  Ehalia  tuherosa^  Portunua 
pusillvs,  young  ffyaa  coarctatuSy  and  Orangon  cUlmanni.  A  considerable 
number  of  specimens  of  what  appears  to  be  a  new  species  of  Eudactylina 
were  obtained  on  the  gills  of  these  Starry  Rays,  and  several  specimens  of 
CaUicotyle  kroyeriiy  a  Trematode  not  previously  recorded  from  Scottish 
waters,  occurred  on  the  ventral  surface  of  several  of  these  Rays. 

Eight  specimens  of  Rata  radiata  captured  in  Aberdeen  Bay  on 
November  29th  and  30th  were  examined ;  their  sizes  ranged  from  5f  to 
1  If  inches  across  the  pectoral  fins.  The  food  found  in  their  stomachs 
consisted  of  various  organisms,  amongst  which  the  remains  of  small  fishes 
were  more  or  less  frequent ;  they  included  a  small  Cydopterus  lumpus 
and  some  small  Clupeoids,  Whitings,  and  Common  Dabs  ;  a  small  Rosaia 
was  found  in  one  stomach,  Crangon  vrdgaris  in  six,  and  Schistomysis 
omatua  in  two  or  three.  There  did  not  appear  to  be  any  material  differ- 
ence between  the  food  observed  in  the  stomach  of  the  larger  from  that  of 
the  smaller  specimens. 

Sandy  or  Cuckoo  Ray.     Raia  circularia,  Couch. 

In  the  stomachs  of  two  specimens  of  Raia  circularis  obtained  in  the 
Fish  Market,  Aberdeen,  on  April  9th,  1901,  the  only  food  observed 
consisted  of  the  remains  of  a  few  Sand-eels.  Fish  remains  constituted 
the  only  food  found  in  the  stomachs  of  several  other  specimens  received 
from  the  same  place  on  April  11th. 

Five  specimens  captured  in  the  Clyde  on  October  4th,  1901,  and 
measuring  12|,  13,  18,  18,  and  19  centimetres  across  the  pectoral  fins, 
were  also  examined.  The  stomach  of  one,  18  cm.  in  width,  had  nothing 
in  it  that  could  be  identified,  but  the  others  contained  food  which 
consisted  almost  entirely  of  Crustacea  and  Annelids ;  a  few  Foraminif era 
were  also  observed. 
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The  names  of  the  various  forms  obtained  are  given  in  the  annexed 
Table:— 

Speoies  Observbd  in  Stomachs  or  Rata  circularise 


Ceustacba. 

Othbb  Things. 

Portunus  holsattis  (with  sacculina). 

Sand-eels. 

Eupagurus  sp. 
Nika  edulis,  Kisso. 

Fish  remains  (sp.  ?) 

Sccdaria  (fragments). 

Soirontocaris  securifrons  (Norman). 
Pandalus  montagui^  Leach. 

Amielid  remains. 

BUoculina  depressa. 

Erythrops  sp. 

Remains  of  Mysidse  (sp.  ?) 

Anwdisca  sp. 
Oythere  jonesi^  Baird. 

Kemains  of  smaU  Crustacea  (gen.  et  sp.  ?) 

Porbeagle  Shark.    Lamna  eoi^nuhica,  Cuv. 

A  Porbeagle  Shark  sent  from  the  Fish  Market  at  Aberdeen  on  Decem- 
ber 3rd,  and  measuring  about  3  feet  9^  inches  in  length  to  the  fork  of  the 
tail,  was  examined  at  the  Laboratory,  and  in  its  stomach  were  found  the 
remains  of  ten  partly  digested  Whitings,  the  lengths  of  which  was 
probably  from  eight  to  ten  inches ;  the  only  other  organism  observed  was 
a  Cra/ngon^  but  it  might  have  been  derived  from  the  stomach  of  one  of 
the  Whitings. 

Another  specimen  of  a  Portbeagle  Shark  obtained  at  the  Fish  Market 
on  December  5th,  and  measuring  3  feet  4  inches  to  the  fork  of  the  tail, 
contained  in  its  stomach  one  Common  Dab  about  six  inches  long,  the 
earstones  of  four  Whitings,  probably  8  or  9  inches  in  length,  a  small 
Loligo  (or  Ommaioatrephea)  about  6  or  8  inches  long,  but  not  perfect 
enough  to  be  identified,  and  also  a  small  Crustacean,  Inachu^a  dorsettenais. 

Concluding  Remarks. 

It  may  be  pointed  out  by  way  of  conclusion  that  the  observations 
contained  in  the  preceding  pages  concerning  the  food  of  fishes,  especially 
of  the  larger  and  more  adult  forms,  agree  generally  with  the  results  given 
in  Part  III.  of  the  Tenth  Annual  Report  of  the  Fishery  Board  for 
Scotland,*  of  the  examination  of  10,461  specimens.  These  specimens 
comprised  Common  Gurnards,  Cod,  Haddock,  Whitings,  Long  Rough 
Dabs,  Plaice,  Lemon  Soles,  Common  Dabs,  and  Witch  Soles.  The  total 
numbers  of  the  respective  kinds  examined,  including  those  from  the 
Firth  of  Forth  and  St  Andrews  Bay,  were  : — 


Common  Gurnards, 
Cod,       - 
Haddocks,     - 
Whitings, 
Long  IU>ugh  Dabs, 


1,113 
727 
1,006 
1,187 
1,606 


Plaice,  - 
Lemon  Soles, 
Witch  Soles, 
Common  Dabs, 
Flounders,    - 


1,931 
821 
217 

1,778 
75 


About  one  hundred  other  stomachs,  comprising  those  of  Skat«,  Cat-fish, 
and  Angler-fish,  were  also  examined. 

The  general  results  brought  out  by  the  examination  of  these  fishes 
serve  to  show  that  Crustacea  formed  the  principal  part  of  the  food  of  the 

*Ontfui  Food  o/Fithes,  by  W.  Ramsay  Smith,  M.B.,  CM.,  B.Sc./pp.  211-231. 
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Common  Gurnard,  the  Cod,  and  to  some  extent  also  of  the  Haddock 
they  also  formed  a  considerable  proportion  of  the  food  of  the  Long  Rough 
Dab  and  the  Common  Dab.  On  the  other  hand  fishes  were  seen  to  form 
the  most  important  part  of  the  food  of  the  Whiting,  while  Annelids 
entered  largely  into  the  food  of  the  Plaice,  the  Lemon  Soles,  and  the 
Witch  Soles. 

Although  in  the  present  paper  the  results  stated  above  are  generally 
corroborated  as  reganls  the  larger  and  adult  fishes,  it  is  shown  tlmt  in  the 
food  of  young  and  immature  fishes,  and  even  of  those  which  in  the  adult 
stage  live  to  a  large  extent  on  Annelids,  the  smaller  Crustacea — Schizo- 
pods,  Amphipods,  and  Copepods — form  a  very  important  part.  If,  for 
example,  we  compare  the  food  of  the  Plaice,  as  given  in  the  Tenth  Annual 
Report  already  referred  to,  with  the  observations  on  the  food  of  immature 
and  small  specimens  contained  in  this  paper,  we  find  that^  as  recorded  in 
the  Tenth  Annual  Report,  1931  Plaice  were  examined,  1392  of  the 
stomachs  contained  food  which  could  be  identified,  and  of  this  number 
only  about  9  per  cent,  contained  Crustacea,  while  fully  54  per  cent 
contained  Annelids,  and  45  per  cent.  MoUusca.  In  the  present  paper  it 
is  shown  that,  in  marked  contrast  to  the  above,  the  food  of  the  two 
hundred  and  twenty-six  small  specimens  examined  consisted  almost 
entirely  of  minute  Crustacea,  and  that  it  was  in  the  stomachs  of  only  a 
few  of  the  larger  of  the  specimens  where  Annelids  were  observed. 

In  a  number  of  cases  only  a  few  stomachs  have  been  examined,  but  it 
is  likely  that  further  observations  will  be  made  on  the  species  noticed 
here  as  well  as  on  others  I  have  not  yet  had  an  opportunity  to 
examine. 

In  former  papers  on  the  food  of  fishes  it  has  usually  been  the  larger 
organisms  observed  that  have  been  recorded ;  the  conditions  under  which 
these  records  were  made  were  frequently  unfavourable  for  the  identifi- 
cation of  minute  forms ;  but  in  the  preparation  of  the  present  paper  these 
smaller  forms  have  been  specially  studied,  and  this  has  permitted  me  to 
give  a  more  detailed  account  of  the  food  of  the  various  fishes  referred  to. 
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X.— ICHTHYOLOGICAL  NOTES. 
By  Dr.  T.  Wemiss  Fulton,  Scientific  Superintendent. 
The  Anchovy  {Engraulis  enei^asicholas^  L.). 

On  18th  October  two  anchovies  were  taken  in  the  small- meshed  net 
around  the  otter-trawl  in  Aberdeen  Bay  in  16  fathoms;  they  measured 
130  and  144  mm.  On  the  28th  November  other  three  were  taken  in 
the  small-meshed  net  in  68  fathoms,  nine  miles  south-east  by  east  of 
Aberdeen;  their  length  was  122,  127,  and  130  mm.  No  specimens 
were  procured  in  any  of  the  other  hauls  during  the  year,  or  in  the 
previous  year.  On  28th  January  1902  a  specimen  was  caught  in  a 
hei-ring-net,  in  fourteen  fathoms  of  water,  off  Buckhaven  in  the  Firth 
of  Forth,  and  forwarded  to  me  by  Mr.  James  Robertson,  fisherman, 
who  recognised  it  from  the  sketch  of  the  outline  of  an  anchovy  which 
accompanied  a  circular  sent  to  the  Fishery  Officers  aroimd  the  coast 
after  the  specimens  at  Aberdeen  were  taken.  It  was  the  only  speci- 
men received. 

The  anchovy  appears  to  be  a  rare  visitor  to  Scottish  waters.  In  the 
winter  of  1889-90,  however,  a  number  of  specimens  were  captured  at 
various  parts  of  the  coast,  both  the  East  Coast  and  the  West  Coast ;  the 
largest  sent  to  me  at  that  time  measured  5^  inches  (140  mm.).* 

It  is  of  interest  to  note  in  this  connection  that  the  anchovy  fishing 
on  the  Dutch  coast  (Zuiderzee)  in  1889  was  one  of  the  smallest  on 
record  (1600  ankera),  while  in  1890  it  was  the  largest  recorded  (190,000 
a/nkei's),  t  Last  year,  I  believe,  the  fishery  was  also  exceptionally  pro- 
ductive.    It  is  carried  on. in  the  spring. 

Couch's  Whitino  {Gadtts  poutaaaouy  Risso), 

In  last  year's  Repoi-t  I  recorded  specimens  of  this  species  from  the 
deep  water  off  the  Shetlands.  In  January  1902, 1  received  a  specimen 
from  Mr.  C.  L.  Barrett,  which  was  caught  in  a  net  in  the  Firth  of 
Forth,  off  Kincardine,  on  the  8th  of  that  month.  It  was  214  mm. 
(8j  inches)  in  length.  It  does  not  appear  to  have  been  previously 
recorded  from  the  Forth.  J 

The  Norway  Pout  {Gadm  eamarkii^  Nilsson). 

Numerous  specimens  of  this  species  were  recorded  in  last  year's 
Report  fi*om  the  deep  water  off  the  Shetlands,  off  Aberdeen  Bay,  the 
Moray  Firth,  and  the  Firth  of  Forth.  Additional  localities  are  the 
deep  water  (85  fathoms)  off  Kinnaird  Head  where  a  number  of  speci- 
mens were  tisiken  on  4th  July,  and  Liman  Bay,  near  Montrose,  where 
three  specimens,  143,  144,  and  148  mm.,  were  taken  in  12^  fathoms  on 
28th  June. 

The  Silvery  Pout  (Gadus  {GadiciUvs)  argenteua  (Guich.) ). 

Specimens  of  this  species  were  recorded  in  last  year's  Report  from  the 
deep  water  off  the  Shetlands.  On  21st  August  a  single  specimen  was 
taken  in  the  small-meshed  net  in  58  fathoms,  about  ten  miles  off  Aber- 

*  Jiiffhth  A  nnual  Report,  Part  u».,  p.  351. 

t  Vertlag  van  den  Stoat  der  NederL    Zeevi$s(herijeny  over  1900 ^  p.  192. 
JCf.  ParneU,  Fishes  of  the  Firth  of  Forth;   W.  Eagle  Clarke,  Ann.  Scot,  Nat.  Hist, 
January,  October,  1900. 
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deen.  Day  records  a  specimen  found  by  Sim  in  1885  on  the  beach 
at  Aberdeen  after  a  storm.  It  doubtless  had  been  carried  from  the 
deep  water  a  little  off  the  shore ;  but  it  must  be  rare,  since  numerous 
hauls  of  the  fine  net  have  beeoi  made  there  and  no  other  specimen 
procured. 

The  Twaite  Shad  (Clv/pea  fintay  L,), 

Three  specimens  of  this  species  were  obtained,  one  on  6th  January, 
1902,  eight  miles  E.N.E.  of  Aberdeen,  which  measured  416  mm.;  one 
on  18th  January  in  the  Firth  of  Forth,  which  measured  372  mm.;  and 
the  third  on  8th  January,  three  or  four  miles  off  Montrose,  which 
measured  230  mm. 

The  Red  Mullet  (MuUua  mrmuletua,  L.). 

On  16th  December  a  specimen  of  this  species  was  taken  in  the  small- 
meshed  net  in  57  fathoms,  nine  miles  south-east  from  Aberdeen;  it 
measured  112  mm.  Another  was  caught  by  a  trawler  eight  miles  south- 
east from  Girdleness — and  therefore  in  the  same  locality — on  12th 
December,  and  landed.  A  third  specimen  was  caught  by  a  trawler  on 
27th  January,  50  miles  E.S.E.  from  Noss  Head,  it  measured  309  mm., 
and  weighed  12||  ounces. 

The  Red  Gurnard  {Trigla  ctundits,  L.). 

In  the  course  of  the  trawUng  work  specimens  of  this  species  were 
occasionally  caught.  A  female,  measuring  336  mm.,  and  with  ovaries 
nearly  ripe,  was  taken  on  29th  June,  in  eight  fathoms,  in  Aberdeen 
Bay;  another,  268  mm.  in  length,  on  16th  December,  in  57  fathoms, 
nine  miles  south-east  from  Aberdeen ;  one  was  caught  in  Burghead 
Bay  in  7-15  fathoms  on  1st  July,  and  other  six  in  the  same  place  on 
2nd  and  3rd  August ;  seven  were  taken  on  8th  November,  in  23-24 
fathoms,  off  Lybster,  Caithness,  and  one  in  26  fathoms  in  the  same 
locality  on  18th  January. 

The  Black  Sea  Bream  {CarUharua  lineatus  (Montagu)  ). 

Two  specimens  were  caught  by  trawlers,  one  on  the  5th  January,  six 
miles  south-east  from  Tod  Head,  and  the  other  on  8th  January,  seven 
miles  east  from  Girdleness.  The  latter  specimen  measured  414  mm.  in 
extreme  length,  133  mm.  in  eictreme  height,  and  weighed  2  lbs.  4j  ozs. 

The  Great  Silver  Sbiei/t  {Argentina  nlvSf  Nilsson). 

Specimens  of  this  species  from  the  deep  water  off  the  Shetlands  were 
described  in  last  year's  Report.  Since  then  a  number  of  specimens 
have  come  into  my  possession  from  the  same  region,  which  were  landed 
at  the  market  at  Aberdeen.  They  are  occasionally  brought  ashore  by 
trawlers,  but  fetch  a  poor  price,  a  cwt.  realising,  for  example,  two 
shillings  and  ninepence.  Trawling  skippers  say  they  can  be  got  at  any 
time  in  100  fathoms,  about  190  to  200  miles  E.N.E.  from  Buchan  Ness, 
but  that,  commercially,  they  are  not  worth  bringing  ashore.  They  may 
be  got,  I  am  informed,  as  far  south  as  about  90  miles  N.-E.  ^  E.  from 
Buchaii  Ness.  In  referring  to  this  species  last  year  the  fact  was  over- 
looked that  it  was  first  described  as  British  by  Mr.  E.  "W.  L.  Holt  from  a 
specimen  obtained  in  74  fathoms  about  75  miles  true  south  of  the  Old 
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Head  of  Kinsale.*  Mr.  W.  L.  B3rme,  who  drew  my  attention  to  this 
circumstance,  informs  me  that  the  fish  sometimes  finds  it  way  to  the 
English  markets. 

The  Opah  or  Kino  Fish  {Lampria  luna^  Gmel.). 

A  record  of  the  specimens  of  this  species  landed  at  Aberdeen  market 
has  been  kept  for  me  by  Mr.  James  Kobb,  with  a  note  of  the  place  where 
they  were  stated  to  have  been  caught.  In  June  three  specimens  were 
caught  as  follows : — 80  miles  N.N.W.  from  Hoy,  Orkney,  in  125  fathoms ; 
40  miles  N.N.W.  from  Foula ;  67  miles  N.  from  Noup  Head.  In  July 
ten  were  recorded  from  the  following  localities : — 90  miles  N.  by  W. 
from  Hoy ;  65  miles  N.  from  Noup  Head  (three  specimens) ;  60  miles 
N.  from  Noup  Head  ftwo) ;  90  miles  N.W.  by  W.  from  Hoy  ;  45  miles 
N.  by  E.  from  Foula  (three  specimens).  In  August  one  specimen  was 
recorded  from  45  miles  N.  by  E.  from  Foula ;  and  in  September  two 
from  90  miles  N.W.  by  N.  from  Hoy.     They  were  all  taken  by  line. 

The  Angel-Fish  (Rhina  squatina), 

A  male  specimen  of  this  species  was  taken  by  a  trawler  between  eight 
and  nine  miles  south-east  of  Buchan  Ness,  in  January  1902.  It 
measiured  79*5  cm.  and  weighed  8  lbs.  1  oz. 

MacinMms  kevis,  Lowe. 

Six  specimens  of  this  species  were  captured  by  the  steam-trawler 
Aberdemahire  at  St.  Kilda,  and  landed  some  days  later  (3rd  September). 
Tliey  measured  from  296  to  420  mm.,  and  were  not  in  a  very  good  state 
of  preservation.  During  the  survey  of  the  fishing  grounds  on  the 
West  Coast  of  Ireland  25  specimens  were  taken,  mostly  about  26  to  40 
miles  off^Achill  Head,  Co.  Mayo.t 

The  White-beaked  Dolphin  {Delphinua  {Lagmorhynchus) 
(dhirostHa). 

It  may  be  mentioned  here  that  a  young  specimen  of  this  species  was 
captured  in  an  otter-trawl  at  the  mouth  of  Loch  Inchard,  on  the  West 
Coast  of  Sutherlandshire,  in  about  40  fathoms,  and  landed  at  Aberdeen. 
It  was  alive  when  brought  to  deck.  It  was  kindly  identified  by  Pro- 
fessor Sir  WiUiam  Turner,  K.C.B.,  to  whom  it  was  sent,  and  who 
described  the  species  as  Scottish  some  years  ago.t  Other  Scottish 
specimens  are  referred  to  by  Mr.  Hugh  Boyd  Watt  in  a  recent  paper.§ 

•J(mmM,B,A„  K.,  341. 

t  Holt  and  Calderwood,  Sci.  Tmnt,  Roy,  Dublin  Soc.  V,  (Ser.  II.),  473,  1895. 

I  Proc,  Roy.  Phys,  Soc,.  Edin.,  X,  p.  14,  1891. 

§  Ann,  Scot,  Nat,  Hitt,,  /X,  244,  1900. 
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Porpoise.    By  Thomas  Scott,  LL.D.,  F.L.S., 
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TWENTY-FIRST  ANNUAL  REPORT. 


TO  THE  BIGHT  HONOURABLE 
LORD  BALFOUR  op   BURLEIGH, 

His  Majesty's  Seoreiary/or  Scotland. 


Offiob  of  Thb  Fish£bt  Board 
FOR  Scotland, 
Edinburgh,  3r(2  June^  1903. 

My  Lord, 

In  continuation  of  our  Twenty-first  Annual  Beport,  we 
have  the  honour  to  submit — 

PART  III.— SCIENTIFIC  INVESTIGATIONS. 


GENERAL  STATEMENT. 

This  part  of  the  Twenty-first  Annual  Report  contains  an  account 
of  the  scientific  investigations  conducted  by  the  Board  in  1902  in 
connection  with  the  sea  fisheries  of  Scotland,  so  far  as  the  same 
have  been  completed.  In  previous  Reports  it  was  explained  that 
owing  to  the  small  size  and  unseaworthy  qualities  of  the  Garland 
it  was  scarcely  possible  to  carry  on  the  investigations  in  the  off- 
shore waters,  on  the  fishing  groimds  from  which  the  bulk  of  the 
fish  supply  is  drawn;  and  also  that  for  the  same  reasons  the 
experimeni.s  and  observations  in  the  Moray  Firth  and  other  areas 
had  been  hampered  and  curtailed.  The  Qarland  was  at  length 
disposed  of  in  the  course  of  last  year. 

His  Majesty's  Government  have  now  agreed  to  take  part, 
together  with  the  other  nations  of  northern  Europe,  in  a  systematic 
investigation  of  the  North  Sea  and  adjacent  waters,  with  a  view  to 
the  elucidation  of  various  problems  connected  with  the  Fisheries. 
The  British  share  in  this  International  Investigation  has  been 
divided  into  two  parts,  and  the  Board,  at  the  request  of  His 
Majesty's  Government,  has  undertaken  the  control  of  the  northern 
half.      The    International    Programme    includes    hydrographical 
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investigations  and  practical  fishery  experiments,  and  also  lays 
particular  stress  on  the  compilation  and  study  of  precisely  such 
statistics  of  our  fisheries  as  it  is  the  practice  of  the  Board  to 
prepare.  Professor  D'Arcy  W.  Thompson,  the  Scientific  Member 
of  the  Board,  has  been  appointed  Director  of  these  investigations. 
Scientific  work  ap£u:t  from  this  International  Programme,  including 
the  maintenance  of  the  hatchery  at  the  Bay  of  Nigg,  will  be  continued 
by  the  Board  under  the  superintendence  of  Dr.  T.  Wemyss  Fulton. 
Meanwhile,  and  pending  the  completion  of  arrangements  for  the 
new  work,  trawling  experiments  in  the  Moray  Firth  and  Aberdeen 
Bay  have  been  carried  on  by  utilising  the  services  at  intervals 
of  the  large  commercial  steam-trawlers,  equipped  with  the  most 
eflBcient  otter-trawls,  and  with  very  satisfactory  results. 


Investigations  on  Board  Tkawlebs. 

These,  as  stated  above,  were  carried  on  in  1902  as  in  the  preceding 
year,,  the  localities  examined  being  Aberdeen  Bay  in  its  whole 
extent,  and  the  chief  fishing  groimds  in  the  Moray  Firth,  particu- 
larly Burghead  Bay  and  adjacent  parts  on  the  south  coast,  the 
Dornoch  Firth,  the  grounds  of  the  coast  of  Caithness,  Smith  Bank, 
and  the  deeper  water  areas  known  as  the  Witch  Grounds.  Two 
voyages  to  the  offshore  grounds  were  also  made,  one  to  those  lying 
east  and  south-east  of  the  Shetland  Islands,  and  another  to  the 
Great  Fisher  Bank  and  the  waters  off  the  Buchan  coast.  The 
results  are  described  in  a  paper  in  the  present  Eeport  by  Dr.  T. 
Wemyss  Fulton,  the  Scientific  Superintendent,  and  the  records  of 
the  hauls  are  given  in  a  series  of  Tables. 

In  May  the  grounds  in  Aberdeen  Bay  were  found  to  be  compara- 
tively unproductive,  and  the  same  condition  prevailed  at  the  various 
groimds  examined  in  the  Moray  Firth,  Burghead  Bay,  off  Lybster, 
Smith  Bank,  and  off  Cromarty.  At  Burghead  Bay,  for  example, 
the  aggregate  number  of  fishes  taken  in  fifteen  hauls,  representing 
sixty-two-and-a-half  hours  of  actual  fishing,  was  14,257,  of  which 
10,301  were  marketable.  The  average  number  taken  per  hour's 
fishing,  with  the  largest  otter-trawl  in  use,  was  thus  scarcely  165 
fishes  of  all  kind&  The  deep-water  grounds  off  the  Shetlands 
were  found  to  be  more  productive  in  the  same  month,  ten  hauls, 
representing  fifty  hours  of  actual  fishing,  yielding  18,634  fishes,  or 
at  the  rate  of  372*7  fishes  per  hour's  fishing,  the  same  vessel  being 
employed,  and  of  the  aggregate  number  14,984  were  marketable. 
A  Uttle  later,  at  the  end  of  May  and  b^inning  of  June,  a  series  of 
nine  completely  recorded  hauls  on  the  Great  Fisher  Bank,  repre- 
senting thirty  hours'  fishing,  furnished  only  4,096  fishes,  or  at  the 
rate  of  113*8  fishes  per  hour — less,  therefore,  than  in  the  Moray 
Pirth.  The  proportion  of  the  different  kinds  of  fishes  in  the  various 
areas  differed  considerably — plaice,  for  instance,  being  well  repre- 
sented in  the  Moray  Firth,  present  in  fair  numbers  on  the  Great 
Fisher  Bank,  and  absent  on  the  deep-water  grounds ;  their  presence 
or  absence  as  a  rule  has  an  important  baring  on  the  profitable  or 
improfitabld  results  of  the  fishing.   The  Moray  Firth  was  also  found 
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to  be  unproductive  in  October  and  on  various  occasions  since,  both 
in  regard  to  the  abundance  of  marketable  fishes  and  to  the  profitable 
nature  of  the  fishing  compared  with  the  ofBshore  grounds. 

On  one  of  the  occasions  the  trawler  was  equipped  with  a  beam- 
trawl  as  well  as  an  otter-trawl,  in  order  to  allow  comparison  to  be 
made  of  the  relative  efficiency  of  the  two  nets  on  the  same  ground 
at  the  same  time,  but  in  the  second  haul  with  the  beam-trawl  the 
net  was  lost.  The  results  of  the  first  drag  support  the  statement 
previously  made  that  the  horizontal  spread  of  the  otter-net  does  not 
greatly  exceed  the  width  of  the  beam-trawl,  but  fishes  higher  from 
the  bottom.  It  is  thus  relatively  less  efficient  for  the  capture  of 
flat-fidies  than  of  round-fishes. 


The  Belative  Abundance,  Distbibution,  and  Migrations 
OF  THE  Food  Fishes. 

In  the  present  Beport  the  results  of  tiie  investigations  made  on 
board  trawlers  regarding  the  distribution  and  relative  abundance 
of  the  food  fishes  at  different  sizes,  and  the  extent  of  their  migra- 
tions, are  described  by  Dr.  T.  Wemyss  Fulton.  Among  the  flat- 
fishes certain  species  which  begin  their  life  in  the  shallow  water, 
or  on  the  beaches,  move  out  when  older  into  deeper  water,  and 
may  be  obtained  in  diminishing  numbers  at  considerable  distances 
from  land.  Thus  the  plaice  appears  to  pass  its  early  stages  exclusively 
in  the  shallow  water  near  shore,  while  the  older  forms,  ranging 
about  twenty  inches  in  length  and  not  under  fourteen  inches,  were 
got  in  fair  numbers  in  sixty-five  fathoms,  from  eighteen  to  twenty 
miles  from  Fair  Isle,  and  in  smaller  numbers  in  water  of  the  same 
depth,  sixty-five  miles  from  Sumburgh  Head,  which  was  the 
nearest  land.  None  of  these  fish  were  under  about  three  years  of 
age.  The  adult  plaice  were  found  in  still  greater  abundance  on 
the  Fisher  Bank,  in  the  middle  of  the  North  Sea,  in  thirty-four 
fathoms.  In  all  these  localities  the  plaice  present  must  have 
migrated  very  considerable  distances  in  the  course  of  their  growth, 
in  the  latter  instance  probably  from  the  Danish  coast  via  the 
Dogger  Bank,  and  this  agrees  with  the  results  of  the  marking 
experiments.  Observations  on  the  rate  of  movement  of  the 
plaice  in  the  large  tidal  pond  at  the  Bay  of  Nigg  show  that  when 
leisurely  swimming  they  may  travel  considerably  over  a  mile  in 
one  hour. 

The  turbot  was  also  occasionally  found  far  from  shore  in  deep 
water,  and  it  also  begins  life  in  shaUow  water;  while  the  brill  is  more 
restricted  in  its  ranga  The  dab,  on  the  other  hand,  not  so  strictly 
confined  in  its  early  stages  to  the  shallow  water,  was  found  further 
ofishore  in  deeper  water  than  the  plaice,  but,  like  the  latter,  in 
greatly  diminished  numbers. 

The  observations  in  regard  to  the  round-fishes  also  indicate  an 
extensive  wandering  or  migration.  It  was  found  that  as  a  rule  the 
adult  cod  were  more  numerous  relatively  and  absolutely  on  the 
inshore  grounds,  that  the  larger  codling  were  more  abundant  off-^ 
shore,  and  that  the  smaller  codling  imder  two  years  of  age  were 
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much  scarcer  on  the  deep-water  grounds  than  inshore.  The 
absence  or  great  rarity  of  the  young  forms  of  some  other  species, 
as  the  saithe  or  coal-fish,  the  hake^ pollack,  and  ling,  in  the  latter  area, 
while  they  are  known  to  be  common  in  many  cases  near  land,  also 
indicates  an  extensive  wandering.  An  inshore  winter  migration  of 
cat-fish  was  also  established.  The  results  generally  tend  to  show 
that  the  extent  of  the  migratory  movements  of  even  such  relatively 
sedentary  forms  as  flat-fishes  is  much  greater  than  has  been 
commonly  supposed,  and  that  the  predatory  round-fishes  may 
traverse  great  distances.  They  suggest,  moreover,  that  by  extended 
observations  of  the  kind,  whether  on  board  fishing  vessels  or  the 
steamers  engaged  in  the  International  Survey,  it  would  be  possible 
within  a  limited  time  to  prepare  charts  showing  with  considerable 
accuracy  the  extent  of  the  distribution  and  of  the  wanderings  of 
all  the  bottom  fishes  in  the  North  Sea  and  adjoining  areas,  as  well 
as  the  facts  relating  to  the  pkce  and  period  of  spawning. 


The  Hatching  and  Rearing  of  Food  Fishes. 

During  the  hatching  season  in  1902  the  number  of  fertilised  eggs 
of  the  plaice  obtained  from  the  spawning  pond  was  72,410,000,  or 
about  seven  millions  more  than  in  the  previous  year,  and  29,120,000 
more  than  in  1900.  The  number  of  fry  which  were  hatched  and 
retained  in  the  apparatus  until  approaching  the  post-larval  stage 
amounted  to  55,700,000,  and  these  were  Unrated  ofif  the  coast  of 
Aberdeenshire  and  in  Loch  Fyne.  At  the  end  of  the  previous 
season  the  number  of  adult  plaice  in  the  pond  in  good  condition 
was  767,  most  of  which  continued  to  thrive  during  the  summer  and 
autumn.  To  these,  others,  obtained  from  the  vessels  engaged  in  the 
trawling  investigations,  were  added  later,  bringing  the  breeding- 
stock  up  to  about  one  thousand  plaice  of  both  sexes. 

In  the  latter  part  of  January  the  temperature  of  the  water  in 
the  spawning-pond  was  rather  lower  than  usual,  and  few  eggs  were 
observed  to  have  been  shed  until  the  early  part  of  February.  The 
first  collection  was  made  on  the  8th  of  that  month,  and  after  a 
check  in  the  spawning  due  to  a  severe  frost,  when  the  temperature 
of  the  water  sank  to  freezing-point,  the  number  of  e^s  gradually 
increased  until  in  the  first  half  of  March  more  than  two  millions, 
and  occasionally  nearly  three  millions,  were  taken  from  the  pond 
daily.  Thereafter  the  number  diminished,  and  the  last  collection 
was  made  on  the  25th  April. 

The  considerable  increase  in  the  productiveness  of  the  hatchery 
in  recent  years  is  due  to  the  more  ample  and  suitable  arrange- 
ments existing  at  the  Bay  of  Nigg,  and  particularly  the  provision 
of  a  large  tidal  spawning  pond,  in  which  a  good  breeding  stock  can 
be  maintained  throughout  the  year.  The  natural  conditions  and 
facilities  for  the  work,  and  the  abundant  supply  of  sea- water  of 
good  density  and  purity,  have  also  assisted  in  the  result.  At  the 
same  time  the  expense  has  been  reduced,  largely  owing  to  the 
supply  of  water  to  the  tank  being  tidal,  whereby  the  need  of 
pumping  is  greatly  diminished,  and  the  combination  of  the  hatchery 


Digitized  by  VjOOQIC 


.     of  the  Fishery  Board  for  Scotland.  1 1 

with  the  laboratory.  Apart  from  the  cost  of  the  distribution  of 
the  fry,  the  expenditure  on  the  hatching  work  is  now  under  £100 
per  annum,  and  the  total  expenditure  does  not  greatly  exceed 
that  sum. 

Besides  the  hatching  of  the  plaice  above  referred  to,  the  hatching 
of  lobsters  and  crabs  was  alsd  underteJsen  by  Dr.  H.  C.  Williamson 
at  the  request  of  the  fishermen  on  the  coast  of  Aberdeenshire. 
About  4,500,000  larvte  of  the  crab,  and  three  thousand  young 
lobsters — most  of  which  were  reared  through  several  stages,  and  in 
some  cases  nearly  to  the  stage  at  which  the  adult  form  is  assimied — 
were  liberated  along  the  coasts  of  Aberdeen  and  Baoffshire.  In  the 
case  of  the  plaice,  it  may  be  explained,  the  time  during  which  the 
embryonic  and  larval  fishes  are  protected  extends  to  about  half  the 
period  of  their  pelagic  life,  at  the  end  of  which  they  settle  on  the 
bottom  as  young  flat-fishes. 

Since  the  hatchery  was  established  the  number  of  the  fry  of 
the  food  fishes  which  have  been  produced  at  it  amounts  to 
303,752,000— viz.,  286,855,000  plaice,  5,727,000  lemon  soles, 
5,160,000  turbot,  4,010,000  cod,  and  2,000,000  of  others.  Of  the 
plaice,  136,065,000  were  produced  at  Dunbar,  when  the  hatchery 
was  situated  there,  and  150,790,000  at  the  Bay  of  Nigg  since  1900. 


The  Developbient  of  the  Crab. 

The  present  Report  also  contains  a  paper  by  Dr.  H.  C.  William- 
son on  the  larval  and  early  young  stages  of  the  common  shore 
crab  (Oardnvs  mcenas),  in  which  the  developmental  changes  that 
occur  are  traced  with  great  care  and  minuteness.  It  is  comple- 
mentary to  another  paper  on  the  edible  crab  contributed  by  the 
same  naturalist  to  the  Nineteenth  Annual  Beport.  The  character 
and  structure  of  the  various  appendages  in  the  Zoto  stages  and  in 
the  M^alops  are  fully  described  and  illustrated  by  a  large  series 
of  figures,  and  the  features  which  distinguish  these  stages  from  the 
corresponding  stages  of  other  forms  are  detailed.  The  development 
of  the  brancWsD  or  gills  is  very  fully  treated.  A  nimiber  of  obser- 
vations were  also  made  in  r^ard  to  the  reproduction,  the  rate  of 
growth,  and  the  moulting  of  the  crustacean  in  question.  The 
duration  of  the  period  of  incubation  of  the  eggs  has  not  yet  been 
determined,  but  it  probably  exceeds  four  months. 

The  period  of  hatching  extends  over  a  considerable  number  of 
months— viz.,  from  March  to  the  end  of  July — and  berried 
females  may  be  got  on  the  beach  between  tide-marks  during  nearly 
the  whole  year  with  the  eggs  of  difierent  females  in  very  difierent 
stages  of  development.  The  ^gs  are  at  first  straw-coloured, 
becoming  deep-amber  as  development  proceeds,  and  dirty-grey 
before  hatching.  The  larval  crab  leaves  the  egg  in  the  so-cdled 
Protozoa  stage,  which  is  transitory,  the  delicate  integument  being 
immediately  cast,  and  it  then  appears  as  a  Zo^,  of  which  there  are 
four  stages,  each  following  a  moulting.  At  this  time  it  is  wholly 
pelagic,  or  free-swimming,  a  mode  of  life  which  appears  to  last  for 
about  a  month  or  a  little  less.    The  next  moult  gives  rise  to  the 
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Megalops,  which  is  a  connecting  link  between  the  pelagic  Zo^  and 
the  demersal  young  crab,  which  lives  on  the  bottom,  partaking  of 
the  character  of  both,  being  adapted  either  for  swimming  or 
crawling,  and  this  finally  gives  rise  to  the  yoimg  crab. 

With  reference  to  growth,  it  was  foimd  that  a  Considerable 
amount  of  variation  occurred,  due  to  the  fact  that  increase  in  size 
only  takes  place  after  a  moult,  and  the  amount  of  the  increase 
varies  not  only  with  the  individual,  but  also  in  the  same  specimen 
in  different  moults.  It  is,  however,  possible  with  a  fair  amoimt  of 
certainty  to  separate  the  crabs  into  yearly  groups  if  attention  be 
given,  in  the  case  of  small  crabs,  to  the  month  in  which  they  are 
captured.  Observations  have  also  been  made  on  the  amount  of 
growth  that  takes  place  in  successive  moults  of  specimens  kept  in 
confinement;  and  Dr.  Williamson's  observations  in  this  respect 
were  supplemented  by  a  valuable  series  of  cast  shells  from  Mr. 
H.  T.  Waddington,  Boumemonth.  The  eonclusions  reached  ieire 
that  the  shore  crab,  when  one  year  old,  may  measure  from  about 
one- third  of  an  inch  to  nine-tenths  of  an  inch  in  breadth,  the 
average  being  a  little  over  half-an-inch.  When  two  years  old  the 
average  breadth  of  the  male  is  about  two  inches,  and  of  the  female 
nearly  on&  inch  and  three-fifths ;  when  three  years  of  age  the  male 
is  about  two-and-two-fifths  of  an  inch  broad,  and  the  female  about 
one-fifth  of  an  inch  less.  The  number  of  moults  in  a  year  was 
found  to  vary  considerably. 

The  Invertebkate  Fauna. 

The  collections  of  Crustacea  which  have  been  made  in  the  course 
of  the  fishing  investigations  have  proved  of  considerable  interest, 
and  in  the  present  Report  Dr.  Thomas  Scott  contributes  a  further 
paper  dealing  more  particularly  with  the  Copepoda.  These  minute 
forms  play  an  important  r61e  in  connection  with  the  food  of  fishes. 
They  exist  in  enormous  multitudes  and  constitute  one  of  the  chief 
agencies  by  which  the  primary  source  of  food,  namely  plant- 
organisms,  is  transformed  and  rendered  available  for  the  nutrition 
of  fishes.  Many  fishes,  as  the  herring  and  the  sprat,  the  anchovy, 
the  mackerel,  and  the  pilchard  or  sardine,  subsist  mainly  upon 
copepoda,  while  almost  all  other  fishes  live  upon  them  in  their  young 
and  early  stages. 

In  the  present  paper  Dr.  Scott  describes  a  large  number  of  species, 
of  which  thirteen,  belonging  to  eight  genera,  are  new  to  science, 
the  descriptions  being  illustrated  by  a  series  of  drawings.  In  some 
instances  the  determination  of  these  minute  forms  is  of  importance 
for  other  reasons,  as  in  tracing  the  course  of  sea-currents.  Thus, 
for  example,  one  species  which  is  described,  Bucalarms  crassus,  was 
obtained  about  ten  miles  off  Aberdeen,  and  was  previously  recorded 
from  the  Moray  Firth,  from  the  region  south-east  of  Fair  Isle,  and 
from  the  Far6e  Channel.  Its  distribution  is  known  to  extend  as  far 
south  as  the  Gulf  of  Guinea,  and  its  appearance  in  the  Moray  Firth 
and  off  the  East  Ck)ast  probably  indicates  the  presence  of  Atlantic 
water.  It  is  interesting  ti  note  that  all  the  specimens  were  taken 
in  October  and  November. 


Google 


Digitized  by  VjOOQ 


J 

i 


of  tJie  Fishery  Board  for  Scotland,  1 3 


The  Distribution,  Food,  and  Growth  of  the  Angler. 

In  another  paper  Dr.  Wemyss  Fulton  describes  the  results  of  an 
Investigation  of  the  distribution,  rate  of  growth,  and  food  of  the 
angler  or  frog-fish  {Lophius  piscatoritcs),  one  of  the  principal 
enemies  of  the  edible  fishes.  In  the  course  of  the  trawling  investi- 
gations conducted  on  board  steam-trawlers  fishing  from  Aberdeen, 
1956  specimens  were  taken,  of  which  1549  were  caught  in  the 
Moray  Firth.  The  proportional  abundance  of  this  fish  was  found 
to  be  gi  eater  in  Aberdeen  Bay  and  the  Moray  Firth  than  in  the 
more  distant  grounds  in  deeper  water  off  the  Shetlands.  As  is  the 
case  with  so  many  other  fishes,  the  yoimg  forms  were  absent  from 
the  collections  or  only  scantily  represented,  a  circumstance  believed 
to  be  mainly  due  to  their  preference  for  rocky  and  rough  ground, 
where  algse  grow  and  furnish  shelter  and  protection,  and  where  the 
trawl  cannot  be  used.  The  smallest  described  was  five  inches  in 
length,  which  is  among  the  smallest  on  record. 

The  observations  on  the  rate  of  grpwth  were  made  by  the  com- 
parison of  a  series  of  measurements  of  specimens  taken  at  different 
seasons,  and  indicate  that  at  an  approximate  age  of  six  months  the 
angler  has  a  mean  length  of  about  six  inches  and  three-eighths,  at 
one  year  and  six  months  a  mean  length  of  about  a  foot,  and  at  two 
years  and  six  months  an  average  length  of  about  eighteen  inches. 
The  males  probably  reach  maturity  when  four  years  of  age,  and  the 
females  a  year  later  mth  a  larger  size. 

In  determining  the  nature  of  the  food  the  stomachs  of  541  anglers 
were  examined,  and  of  these  261,  or  48*2  per  cent.,  were  empty. 
Of  the  remainder,  fish  in  some  form  or  another  were  found  in  269, 
cephalopods  alone  in  ten,  and  a  shore  crab  in  one.  The  proportion 
of  flat-fishes  distinguished  was  29'6  per  cent,  and  of  round-fishes 
70*3  per  cent.,  and  it  was  found  that  the  principal  fishes  preyed 
upon  were  whitings,  sand-eels,  haddocks,  common  dabs,  and  herrings, 
but  the  proportions  varied  on  different  grounds  and  at  different 
seasons.  Very  few  of  the  anglers  contained  large  fishes  in  their 
stomachs.  Even  the  largest  seem  to  live  for  the  most  part  on  small 
and  young  fishes ;  some  of  the  smallest  of  the  anglers,  however,  had 
swallowed  fishes  almost  as  long  as  themselvea  It  is  probable  that 
the  piscivorous  habit  is  adopted  at  a  very  early  stage. 

The  Food  op  Fishes. 

Dr.  Thomas  Scott  contributes  to  this  Beport  a  paper  giving  the 
results  of  his  continued  investigations  on  the  food  of  fishes  as  deter- 
mined by  the  examination  of  the  contents  of  their  stomachs.  The 
food  of  twenty-two  species  of  fishes  is  dealt  with,  including  the  cat- 
fish, the  king-fish,  the  silver  smelt,  the  Norway  pout,  skates,  and 
dog-fishes.  It  is  interesting  to  notice  that  the  observations  on  the 
contents  of  the  stomachs  of  the  dog-fishes  show  that  while  these 
predaceous  forms  live  to  a  large  extent  on  the  herring,  they  also 
prey  upon  round  fishes  and  flat-fishes,  the  remains  of  whitings,  coal- 
fish,  dabs,  and  lemon  soles  being  obtained  in  them. 
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The  examination  of  the  stomach  of  a  small  specimen  of  the 
common  porpoise  captured  in  the  Bay  of  Nigg,  in  the  vicinity  of  the 
Laboratory,  showed  how  destructive  these  cetaceans  may  be  among 
the  food  fishes.  Besides  the  partly-digested  remains  of  fishes, 
Apparently  whitings,  it  contained  the  ear- TOnes  of  about  one  hundred 
and  forty  whitings,  as  well  as  those  of  other  gadoids,  which  had 
been  evidently  eaten  and  digested  a  short  time  previously.  On  the 
other  hand  it  was  found  that  the  king-fish  (Lampris  luna)  lived 
chiefly  on  cephalopods,  the  homy  jaws  of  fifty-four  being  found  in 
the  stomach  of  one  specimen. 

We  have  the  honour  to  be, 

Your  Lordship's  most  obedient  Servants, 

ANGUS  SUTHEELAND,  CAairwkin. 
D.  CRAWEOBD,  Depuiii-Chairman. 
D'AECY  W.  THOMPSON. 
W.  R  DUGUID. 
L.  MILLOY. 
D.  MEARNS. 

WM.  C.  ROBERTSON,  Secretary. 
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SCIENTIFIC   REPORTS. 


I.— INVESTIGATIONS  ON  THE  ABUNDANCE,  DISTRIBUTION 
AND  MIGRATIONS  OF  THE  FOOD  FISHES.  By  Dr.  T. 
Wemyss  Fulton,  F.R.S.E.,  Scientific  Superintendent.     (Plate  I.) 
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In  the  Annual  Reports  for  last  yea:r  and  the  year  preceding,  an 
account  is  given  of  certain  investigations  which  were  msuie,  for  the 
most  part  by  the  use  of  steam  trawlers,  as  to  the  abundance  and  distri- 
bution of  the  food  fishes  on  certain  grounds,  and  more  particularly  in 
the  Moray  Firth  and  Aberdeen  Bay. 

In  1902  these  investigations  were  continued,  but,  owing  to  the 
reduction  in  the  amount  of  the  scientific  vote,  on  a  smaller  soede  than 
in  the  previous  years.  Visits  were  made  to  the  various  grounds  in  the 
Moray  Firth,  a  series  of  hauls  being  taken  in  the  Dornoch  Firth,  Burg- 
head  Bay,  Smith  Bank,  and  other  places  which  had  been  examined  on 
previous  occasions,  as  well  as  in  Aberdeen  Bay.  Two  trips  were  also 
made  to  the  more  distant  fishing  grounds,  the  Great  Fisher  Bank,  and 
the  north-eastern  area  ofif  the  SheUands,  and  much  valuable  information 
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has  been  aoqtdred  both  as  to  the  abundance  of  the  different  species 
of  food  fishes  present  on  the  grounds  at  the  time,  and  in  regard  to  their 
distribution  in  the  various  areas,  and  their  natural  history  generally. 
The  particulars  in  regard  to  the  hauls  and  the  number  of  fishes  obtained 
were  carefully  recorded,  and  will  afford  important  means  for  comparison 
in  succeeding  years.  The  fishes,  as  before,  were  classified,  according  to 
the  practice  adopted  on  board  the  trawling  vessels,  into  marketable  and 
unmarketable,  and  the  details  are  given  in  a  series  of  Tables  appended, 
and  are  discussed  below. 

I.  Investigations  on  Boabd  Steam  Trawlers. 
L  The  Moray  Firth  and  Aberdeen  Bay  in  May, 

The  first  of  the  series  of  investigations  was  made  in  Aberdeen  Bay 
and  the  Moray  Firth  in  May,  the  tirawler  employed  being  the  "  Star  of 
Peace,"  under  Captain  Alexander  Caie,  and  Dr.  H.  C.  Williamson  was 
good  enough  to  accompany  her  and  to  record  the  catches. 

The  first  haul  was  made  in  Aberdeen  Bay,  between  Belhelvie  and  the 
''  Black  Dog,"  on  the  afternoon  of  12th  May,  the  depth  of  water  being 
eleven  fathoms,  and  it  lasted  for  four  hours  and  twenty  minutes. 
Except  for  plaice  and  dabs  the  catch  was  a  very  poor  one,  only  six 
haddocks  being  taken.  The  aggregate  number  of  fishes  was  1906,  of 
which  1382  were  marketable  and  524  unmarketable.  The  marketable 
fishes  were  represented  by  six  cod,  six  haddocks,  713  plaice — 242 
medium  and  471  small, — 653  common  dabs,  and  four  flounders.  The 
unmarketable  consisted  of  five  whitings,  thirteen  plaice,  363  common 
dabs,  forty-seven  gurnards,  sixty-eight  anglers,  and  eighteen  skates  and 
rays. 

A  second  drag  in  the  same  locality  for  four  hours  and  a  quarter,  in 
from  ten  to  fourteen  and  a  half  fathoms,  was  much  less  productive,  only 
674  marketable  fishes  being  taken,  and  424  unmarketable,  the  total  being 
1098.  Among  the  marketable  were  fourteen  cod,  a  saithe,  216  plaice — 
eight  large,  106  medium,  and  102  small, — 427  dabs,  and  thirteen 
flounders.  Only  three  small  and  unmarketable  haddocks  were  taken 
and  eighteen  unmarketable  whitings.  There  were  fifty-one  skates  and 
rays  and  forty  anglers  among  the  unmarketable  fishes,  as  well  as  one 
herring.  The  wmd  during  the  day  had  been  blowing  very  hard  from 
N.N.E.,  and  the  sea  was  very  choppy. 

A  third  haul,  only  partly  enumerated,  made  in  from  eleven  to 
eighteen  fathoms,  for  four  hours  and  ten  minutes,  yielded  26  cod, 
nine  marketable  codling,  .five  haddocks,  seven  whitings,  five  coal-fish, 
one  and  three-quarter  baskets  of  plaice,  as  well  as  two  brill  and  a 
basket  of  marketable  dabs.  The  offal  or  unmarketable  fishes  filled  half 
a  basket,  and  were  chiefly  dabs. 

Other  three  hauls  were  made  in  Aberdeen  Bay  with  even  less  success, 
haddocks  being  practically  absent  and  plaice  veiy  scarce.  The  aggre- 
gate number  of  fishes  obtained  in  the  three  hauls  which  were  com- 
pletely recorded,  representing  twelve  hours  and  thirty-five  minutes' 
fishing,  was  3361,  of  which  2351  were  marketable  and  1010  unmarket- 
able. The  numbers  of  the  various  kinds  were  as  follows,  the  marketable 
being  indicated  by  I.  and  the  unmarketable  by  II. : — 
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Cod. 

Codling. 

Haddock. 

Whiting. 

Gurnard. 

Coal-fish. 

I. 
II. 

89 

10 

6 
3 

24 

66 

1 

39 

10 

9 

24 

66 

1 

Plaioe. 

Lemon 
Dab. 

Common 
Dab. 

BriU. 

Flounder. 

Long 
Rough 
Dab. 

I. 
II. 

1,073 
20 

1 

1,196 
689 

1 

18 
12 

8 

1,093  . 

1 

1,885 

1 

80 

8 

There  were  also  taken  fifteen  grey  skates,  eight  thomhacks,  and  fifty-six 
starry  rays,  as  well  as  109  anglers  and  six  herring. 

A  haul  for  sixty-five  minutes  was  also  made  at  the  Dog  Hole,  off 
Aberdeen,  in  fifty-five  fathoms,  and  133  fishes  were  taken  in  the  otter- 
net,  122  being  marketable.  The  marketable  catch  comprised  one  cod, 
fifteen  codling,  twenty  four  haddocks,  twenty  whitings,  two  ling,  a 
saithe,  four  plaice,  forty-two  lemon  dabs,  two  common  dabs,  and  eleven 
megrims,  and  there  were  also  seven  unmarketable  starry  rays,  one  grey 
skate,  and  three  anglers.  The  small-meshed  net  around  the  otter-trawl 
contained  a  number  of  small  whitings,  haddocks,  a  few  codling,  two 
gurnards,  a  small  angler,  and  an  armed  bull-head. 

On  the  15th  the  vessel  began  work  in  the  Moray  Firth,  the  first  haul 
being  made  at  Burghead  Bay  in  from  ten  to  fifteen  fathoms,  and  it 
lasted  for  four  hours.  The  catch  comprised  1319  fishes,  1043  of  which 
were  marketable  and  276  unmarketable.  Among  the  former  were  four 
cod,  four  codlings,  349  haddocks — fifty-one  large,  forty-six  medium,  and 
252  small, — forty-seven  whitings,  seventy-six  gurnards,  and  ^ve  cat- 
fishes.  Plaice  numbered  322,  the  majority  being  small,  and  there  were 
nine  lemon  dabs,  160  common  dabs,  and  fifty-nine  witches,  as  well  as 
one  brill.  The  unmarketable  consisted  mostly  of  dabs,  with  some 
gurnards  and  whitings.  Although  the  number  of  fishes  was  fairly 
large  the  catch  was  not  a  valuable  one,  owing  to  the  paucity  of  good 
haddocks  and  plaice. 

A  second  drag  in  the  same  locality,  although  yielding  a  somewhat 
greater  number  of  fishes,  was  not  more  profitable.  The  total  was  1680, 
of  which  1294  were  marketable  and  386  unmarketable.  The  haddocks 
numbered  264,  but  thei^e  were  only  sixty  large  and  twenty  mediums 
among  them,  the  remainder  being  small.  Of  419  plaice  taken,  only 
nine  were  large  and  thirty-three  medium.  There  were  also  two  cod, 
ten  cat-fishes,  six  witches,  four  lemon  dabs,  and  537  marketable  common 
dabs.  The  bulk  of  the  unmairketable  fishes  consisted  of  dabs,  gurnards, 
and  anglers,  of  which  thirty-seven  were  caught. 

The  vessel  then  shifted  its  ground  westwards  to  off  the  Suters  of 
Cromarty,  where  a  haul  for  two  hours  and  forty-five  minutes  in  from 
eight  to  twelve  fathoms  of  water  yielded  only  784  fishes,  of  which  633 
were  marketable.  The  principal  result  of  the  change  was  an  increase 
in  the  number  of  codlings  and  witches  taken  and  a  few  more  haddocks, 
but  plaice  were  scarcer  than  before,  totalling  only  seventy-nine,  of 
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which  three  were  large,  seventeen  medium,  and  the  remainder  BmalL 
The  haddocks  numbered  325,  of  which  124  were  large,  forty-one 
medium,  and  160  small.  There  were  also  two  cod,  seventy -two 
marketable  codlings,  twenty-seven  whitings,  sixteen  gurnards,  sixty-two 
common  dabs,  thirty-three  witches,  as  well  as  twelve  lemon  dabs  and 
two  cat-fishes. 

The  vessel  again  returned  to  Burghead  Bay  and  made  a  series  of 
hauls  on  the  same  grounds  ad  before,  with  even  poorer  results,  the 
catches  varying  from  812  to  205  marketable  fishes.  The  plaice  which 
were  of  marketable  size  varied  from  128  to  405,  and  the  marketable 
haddocks  from  one  to  seventy-nine. 

The  coast  of  Caithness  was  then  visited  and  a  drag  made  off  Lybster, 
in  from  twenty  to  twenty-five  fathoms,  for  four  hours  and  five  minutes. 
The  number  of  fishes  caught  was  1044,  of  which  only  356  were  market- 
able, the  chief  feature  being  the  abundance  of  gurnards  as  well  as  the 
scarcity  of  plaice  and  haddocks.  The  marketable  fishes  comprised 
three  cod  and  thirty-three  codlings,  109  haddocks,,  only  nine  being 
large  and  sixteen  medium,  102  whitings,  a  cat-fish,  twenty-seven 
marketable  gurnards,  sixty-five  plaice,  all  but  twenty  being  small,  a 
halibut,  and  fifteen  common  dabs. 

Steaming  to  Smith  Bank  a  drag  was  made  in  from  twenty-one  to 
thirty  fathoms  on  the  northern  edge  for  four  hours  and  ten  minutes, 
and  1706  fishes  were  taken,  of  which  804  were  gurnards.  The 
marketable  fishes  numbered  847,  comprising  two  cod,  five  codlings, 
394  haddocks,  forty-six  of  which  were  large  and  eighty-seven  of  medium 
size,  forty-three  whitings,  three  cat-fishes,  185  gurnards,  three  halibut, 
a  turbot,  a  brill,  eighty  lemon  dabs,  three  witches,  nineteen  common 
dabs,  and  106  plaice,  eighty-four  being  mediums.  There  was  thus  a 
considerable  variety  in  the  fishes,  but  none  of  them  were  obtained  in 
large  numbers. 

The  vessel  then  ran  to  Burghead  Bay  again  and  made  other  four 
hauls  on  the  19th  and  20th  with  slightly  better  results  than  on  the 
previous  occasion.  The  first  yielded  899  marketable  fishes  and  286 
unmarketable,  the  number  of  plaice  being  344,  while  the  haddocks 
comprised  only  seventeen.  In  the  second  drag  817  marketable 
fishes  were  obtained,  including  277  plaice  and  thirty-four  haddocks. 
In  the  third  the  number  of  the  marketable  fishes  was  988,  of 
which  plaice  amounted  to  329  and  haddocks  to  49.  In  the  fomth, 
which  was  the  best,  809  marketable  fishes  were  seciu<ed,  including 
470  plaice — thirty-four  being  large  and  261  medium, — and  forty-nine 
haddocks. 

The  aggregate  number  of  fishes  obtained  in  Burghead  Bay  as  the 
result  of  fifteen  hauls,  representing  sixty-two  and  a  half  hours  of 
fishing,  was  14,257  :  the  number  of  the  marketable  was  10,301,  or  at 
the  rate  of  scarcely  165  fishes  of  all  kinds  per  hour.  The  particulars 
are  given  in  the  following  Table,  the  marketable  being  indicated  by  I., 
and  the  unmarketable  by  II. : — 


Cod. 

Codling. 

Haddock. 

Whiting. 

Ournard. 

Coal.fiab. 

Cat.fi3h. 

I. 
II. 

55 

41 
63 

1,054 
109 

226 
101 

1,372 
574 

1 

68 

66 

104 

1,163 

327 

1,946 

1 

68 
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Plaice. 

Lemon 
Dab. 

Witch. 

Common 
Dab. 

Floun- 
der. . 

HaUbut 

Torbot. 

BrilL 

Long 
Rough 

L 
II. 

4,456 
136 

80 
10 

202 

8,689 
2,486 

1 

1 

16 

24 

24 

4,592 

90 

202 

6,076 

1 

1 

16 

24 

24 

t.  The  Deep- Water  Grounds  in  May. 

A  trip  to  the  north-eastern  deep-water  grbundfl  off  the  Shetlands  was 
made  at  the  end  of  May  on  board  the  "  Star  of  Peace/'  the  recorder  of 
the  hauls  being  on  this  occasion  Mr.  W.  Mason,  one  of  the  men  of  the 
"  Garland,"  who  was  aoctistomed  to  similar  work  on  board  that  vessel. 
Leaving  on  the  22nd  of  the  month  the  trawler  made  for  Buchanness, 
as  usual  when  going  to  the  grounds  named,  and  then  laid  her  course 
N.E.  by  £.  easterly,  and  ran  about  111  miles  by  the  log.  The  position 
where  fishing  was  begun  lies  about  80-85  miles  S.S.E.  of  Stmiburgh 
Head,  Shetland,  in  the  upper  part  of  Square  XIX.  on  the  chut 
(Plate  I.). 

The  first  drag  was  made  in  67;|  fathoms,  the  surface  temperature 
being  44®  F.,  and  the  bottom-temperature  42-8**  F.  The  five  hours' 
haul  on  a  soft  bottom  gave  2650  fishes,  of  which  2100  were  market- 
able aild  550  unmarketable.  Haddocks  were  most  numerously 
represented,  1445  being  taken,  almost  all  marketable;  codlings 
and  witches  were  also  present  in  fair  numbers,  there  being  130  of  the 
former  and  322  of  the  latter.  As  usual,  the  most  abundant  of  the 
immarketable  forms  was  the  long  rough  dab,  of  which  517  were  caught. 
Four  hauls  were  made  in  this  locality,  each  for  five  hours,  the  depths 
being  67  i,  68^,  and  70  fathoms.  The  total  ntmiber  of  fish  caught 
in  three  of  the  hauls,  which  were  fully  recorded,  was  7654,  of  wluch 
6044  were  marketable  and  1610  unmarketable,  the  average  take  per  hour's 
fishing  being  510*3  fishes,  and  the  proportion  of  unmarketable  to  the 
total  catch  21  per  cent.  The  numbers  of  the  various  species  were  as 
follows,  the  marketable  being  indicated  by  I.,  and  the  unmarketable  by 
II.:— 


Cod. 

Codling. 

Had- 
dock. 

Whit- 
ing. 

ling. 

Saithe. 

Tuflk. 

Hake. 

Cat-fiah. 

L 
XL 

16 

279 

4.602 
3 

600 

8 
1 

6 

4 

•      1 

4 
2 

16 

279 

4,606 

600 

4 

5 

4 

1 

6 

Gur- 
nard. 

Witch. 

Mo^nm. 

Long 

Rough 

Dab. 

Common 
Dab. 

Lemon 
Sole. 

Grey 

Skate. 

Starry 
Ray. 

L 
II. 

4 
2 

708 
84 

16 

1,618 

3 

2 

1 

2 

42 

6 

742 

16 

1,618 

8 

8 

2 

42 
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There  were  also  taken  in  these  hauls  seven  anglers,  one  dog-fish,  and 
one  Norway  haddock  (Sebastea),  Another  trawler  was  worlung  in  the 
vicinity. 

Although  the  gross  number  of  haddocks  in  these  hauls  was  fairly 
good  for  the  season,  they  consisted  mostly  of  the  small  or  third  selec- 
tion, the  large  haddocks  and  those  of  medium  size,  which  bring  much 
better  prices,  being  rather  scantily  represented  ;  there  were  929  large, 
697  medium,  and  2876  small.  At  this  season  of  the  year,  as  previously 
remarked,  the  large  haddocks  after  spawning  are  difficult  to  locate  in 
numbers,  and  are  believed  to  disperse  and  leave  the  bottom.  None  of 
the  haddocks  observed  were  spawning.  It  was  therefore  decided  to 
shift  ground,  and  the  vessel  steamed  about  45  miles  N.  \  E.  from 
where  the  last  of  the  four  hauls  was  taken,  to  a  position  approximately 
about  fifty  mOee  E.  by  S.of  Sumburgh  Head,  in  Square  XV.  (Plate  L). 
A  haul  was  made  here  on  the  morning  of  the  24th  May,  in  seventy-one 
fathoms — also  for  five  hours, — but  the  catch  was  small,  comprising 
1611  fishes,  of  which  1375  were  marketable  and  236  unmarketable. 
Whitings  were  more  numerous,  and  twelve  cat-fish,  six  hake, 
five  coal-fish,  a  halibut,  and  ninety-one  gurnards  were  included ;  but 
haddocks,  and  also  witches,  were  scarcer  than  before.  Numbers  of 
whitings  were  ripe,  and  the  stomach  of  a  coal-fish  was  found  to 
contain  two  argentines,  a  haddock,  and  two  specimens  of  Oadua 
Eemarkii, 

The  trawl  was  again  dropped,  in  seventy-six  fathoms,  and  the  vessel 
steered  N.E.  by  E.  for  the  ive  hours,  the  distance  run  being  reckoned 
to  be  a  little  over  ten  miles.  Another  trawler  was  working  alongside; 
there  was  a  fresh  breeze  from  the  westward  and  a  heavy  swell  on  the 
sea.  The  catch  amounted  to  3101  fishes,  of  which  2684  were  market- 
able and  417  unmarketable.  It  included  a  comparatively  large 
number  of  megrims,  viz.  167,  two  saithe  or  coal-fish,  six  hake,  four 
ling,  eight  cat-fish,  and  a  tusk,  and  haddocks  were  more  numerous 
than  in  the  previous  haul,  but  the  large  ones  were  poorly  represented, 
and  only  twenty  marketable  witches  were  obtained.  Twenty-nine 
starry  rays  were  taken. 

The  next  haul  was  made  in  seventy-one  fathoms,  and  much  the  same 
course  was  steered  during  the  five  hours'  drag,  viz.  N.E.  The  catch 
in  this  instance  was  only  partly  enumerated  ;  it  included  seven  hake, 
two  ling,  one  coal- fish,  twenty-three  starry  rays,  ^ve  common  dabs« 
and  eight-and-a-quarter  baskets  of  haddocks. 

The  eighth  haiil  was  made  early  in  the  morning  of  the  25th  May, 
in  seventy-eight  fathoms,  and  during  the  first  half  of  the  five  hours  the 
course  steered  was  N.E.  by  E.  The  catch  included  six  cod,  eleven 
hake,  three  ling,  two  tusk,  a  cat-fish,  a  halibut,  three  common  dabs, 
122  witches, and  twenty-one  marketable  megrims;  but  only  606  haddocks 
were  secured.  A  few  of  the  haddocks  were  observed  to  be  still  spawning. 
The  total  number  of  fishes  obtained  was  1394. 

When  the  net  was  brought  up  the  vessel  was  run  for  about  fifteen 
miles  to  the  south-west,  and  then  hove  to  until  the  morning  of  the 
26th  owing  to  the  heavy  sea  and  south-west  gale.  The  wind  previously 
had  been  blowing  a  moderate  breeze  from  the  S.W.,  W.,  and  W.S.W., 
and  the  sea  was  choppy ;  and  the  above  drag  was  made  in  a  moderate 
gale  from  north-west  to  south-west.  On  the  morning  of  the  26th,  the 
gale  having  moderated,  the  wind  hauling  to  north-west,  the  trawl  was 
shot  in  sixty  fathoms  on  a  shelly  bottom,  and  the  coarse  steered  daring 
the  drag  was  north-east.  On  taking  the  latitude  at  the  end  of  the 
haul  it  wiis  found  to  be  60**  2'  N.,  and  the  vessel  was  therefore  in  the 
southern  part  of  Square  XI.  (Plate  I.).  Another  trawler  was  observed 
fishing  in  the  E.S.E. 
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The  catch  was  a  poor  one,  the  number  of  fishes  obtained  being  918, 
of  which  782  were  marketable ;  the  net,  howerer,  was  slightly  split 
Four  cod,  seventy- two  codlings,  one  saithe,  eight  cat-fish,  and  one  hali- 
but were  among  the  fishes  caught,  but  haddocks  continued  to  be  scarce, 
only  511  being  taken  (260  large)^  and  only  sixteen  witches  and  three 
megrims  were  secured.  The  somewhat  shallower  water  of  this  haul 
was  responsible  for  two  plaice  being  taken  and  a  larger  number  than 
usual  of  common  dabs,  vix.  seventy-eight.  A  few  haddocks  and  many 
whitings  were  found  to  be  spawning. 

The  tenth  haul  was  made  in  the  same  locality,  the  depth  being  fifty- 
eight  fathoms,  the  wind  blowing  a  moderate  breeze  from  the  west,  and 
the  sea  continuing  choppy.  The  five  hours'  drag  resulted  in  a  catch  of 
1340  fishes,  of  which  1149  were  marketable,  comprising  four  cod,  154 
codling,  637  haddocks,  265  whitings,  four  ling,  one  hake,  two  tusk,  two 
coal-fish,  nine  cat-fish,  but  only  thirty-two  witches  and  four  megrims. 
Plaice  were  again  present,  viz.  three,  as  well  as  three  lemon  soles, 
eighty-three  common  dabs,  and  eighteen  starry  rays. 

The  eleventh  haul  was  made  in  sixty-three  fathoms  in  the  same 
locality,  the  bottom  being  sandy.  The  catch  was  not  fully  enumerated, 
but  it  included  a  basket  of  codling,  two  cod,  six-and-three- quarter 
baskets  of  haddocks  (four  of  large),  a  basket  of  whiting,  a  ling,  a  tusk, 
four  cat-fish,  a  halibut,  a  megrim,  eighteen  witches,  and  one  plaice,  as 
well  as  seventy-two  common  dabs.  As  usual  when  considerable  numbers 
of  common  dabs  are  taken  in  the  deeper  water,  the  long  rough  dab  was 
less  abundantly  represented,  only  nineteen  being  taken. 

Early  in  the  morning  of  the  27th  the  trawl  was  again  shot,  in 
fifty-eight  fathoms,  the  wind  blowing  a  moderate  breeze  from  S.S.W. 
After  the  lapse  of  five  hours  it  was  found  on  hauling  that  almost  the 
entire  net  had  been  torn  away,  leaving  the  ground-rope  and  the  boards 
attached — an  illustration  of  the  vicissitudes  of  trawling.  The  net  had 
probably  caught  on  rocks  or  wreckage.  On  sounding,  the  depth  was 
found  to  be  sixty-six  fathoms,  and  the  bottom  sandy  and  rocl^.  The 
vessel  then  steamed  thirty-two  miles  to  the  south-west  in  Square  XV., 
the  ground  being  supposed  to  be  the  western  part  of  Bressay  Shoal. 
Here  the  trawl  was  dropped  in  seventy-four  fathoms,  the  bottom  being 
muddy. 

The  catch  consisted  of  1679  fishes,  957  being  marketable  and  713  un- 
marketable. The  marketable  fishes  included  seven  cod,  ninety-two  codling, 
620  haddocks  (258  large),  one  coal-fish,  two  tusk,  one  cat-fish,  two  hali- 
but, 139  witches,  and  three  megrims.  There  were  no  plaice,  but  five 
small  lemon  soles.  Long  rough  dabs  were  abundant,  the  number  taken 
being  672,  while  there  were  only  five  common  daba  One  Norway 
haddock  (SehoBUs)  was  caught ;  one  haddock  was  found  to  be  spawning. 
The  bottom-temperature  was  42*9^  F.  and  the  surface-temperatiu'e 
44-6^  F. 

The  fourteenth  haul  was  made  in  the  same  localitv.  on  a  muddy 
bottom,  in  seventy-three  fathoms.  A  complete  enumeration  of  the 
fishes  caught  was  not  made,  but  they  included  one-and-a-half  basket  of 
codlings,  six-and  a-quarter  baskets  of  haddocks  (2|  of  large),  three- 
quarters  of  a  basket  of  whitings,  eleven  saithe  or  coal-fish,  one  cat-fish, 
one-and-a-half  basket  of  witches,  four  grey  skates,  327  long  rough 
dabs,  one  common  dab,  one  gurnard,  two  megrims,  and  twenty-nine 
starry  rays. 

The  next  drag  was  made  in  the  same  place  in  seventy-two  fathoms, 
and  946  fishes  were  secured  in  the  five  hours.  The  number  of  market- 
able haddocks  was  442 ;  there  were  also  three  cod,  forty-five  marketable 
codlings,  two  coal-fish,  two  cat-fish,  109  witcheb,  nine  megrims,  forty- 
three  starry  rays,  234  long  rough  dabs,  and  two  common  dabs. 
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The  sixteenth  haul  was  a  short  one,  for  thirty-five  minutes,  in  seventy 
fathoms,  on  the  morning  of  28th  May,  and  fifty-five  fishes  were  taken, 
viz.  forty-one  haddocks,  one  cod^  five  codling,  two  whitings,  and  six 
witches. 

The  vessel  then  returned  to  Aberdeen,  steering  S.W.,  and  running 
140  miles  to  Buchan  Ness. 

In  the  voyage  described  above,  the  trawler  prospected  about  more 
than  is  usual,  owing  to  the  scarcity  of  fish.  As  already  mentioned,  the 
movements  of  the  haddocks  are  somewhat  erratic  at  the  dose  of  the 
spawning  season,  and  since  this  fish  forms  the  most  important  item  in 
Uie  catches  in  the  deep  water,  the  trawlers  hunt  about  in  the  hope  of 
striking  upon  a  shoal. 

Complete  records  were  made  of  ten  hauls,  representing  fifty  hours' 
fishing;  the  total  ntmiber  of  hauls  being  si3rteen,  and  the  duration  of 
actual  fishing  seventy-five  hours  and  thirty-five  minutes.  One  of  the 
drags,  as  stated,  was  blank,  on  account  of  the  loss  of  the  net. 

I  have  tabulated  the  detailed  catches  of  the  ten  hauls  referred  to,  in 
which  an  aggregate  of  18,634  fishes  was  recorded,  14,984  being  market- 
able and  3650,  or  about  19*5  per  cent.,  unmarketable.  The  average 
number  of  fishes  and  of  marketable  and  unmarketable  taken  in  each  of 
the  five  hours'  hauls  and  in  each  hour's  actual  fishing  are  these  :— 


Marketable 

Unmarketable. 

Total. 

Per  Haul, . 
Per  Hour, 

1.498-4 
299-7 

365-0 
73-0 

1,863-4 
372-7 

Although  the  fishing  was  comparatively  poor  on  this  voyage,  it  was 
much  superior  to  what  obtained  farther  to  the  south  and  south-east, 
and  the  *'  Fisher  Bank,"  a  week  later  {see  p.  26). 

The  detailed  catches  show  that  of  the  marketable  fishes  13,508  were 
round-fishes  and  1465,  or  10*8  per  cent.,  were  flat-fishes;  while  of  the 
unmarketable  188  were  round-fishes  and  3273,  or  89*7  per  cent.,  were 
flat-fishes,  composed  almost  entirely  of  long  rough  dabs. 

The  particulars  referring  to  the  flat-fishes  are  as  follow ;  the  market- 
able being  indicated  by  I.  and  the  unmarketable  by  II. : — 


Plaice. 

Lemon 
Sole. 

Witch. 

Common 
Dab. 

TiOTlg 

RoughDab 

HaUbat. 

I. 

IL 

5 

9 

1 

1,203 
50 

5 
217 

2,994 

825 
11 

8 

Total, 

5 

10 

1,253 

222 

2,994 

246 

8 

Average  per  haul,    . 

0-5 

1-0 

125-3 

22-2 

299-4 

24-6 

0-8 

Ayenge  per  hour's 'j^ 
fishing,     .       ./ 

0-1 

0-3 

25-1 

4*4 

59-9 

4-9 

0-2 
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The  most  abundant  of  all  the  flat-fishes — and  next,  indeed,  in  aggre- 
gate numbers  to  the  haddock  and  whiting — ^was  the  long  rough  dab, 
which  gave  an  average  of  299*4  per  haul.  This  figure  does  not,  how- 
ever, represent  anything  like  the  true  proportion  of  this  fish  present  on 
the  grounds,  because  only  the  larger  individuals  are  taken  in  the  ordi- 
naiy  otter-net,  the  great  majority  passing  through  the  meshes ;  while, 
on  the  contrary,  most  of  the  megrims  and  witches  on  the  grounds,  as 
the  experiments  I  previously  made  with  small-meshed  nets  proved,  are 
cauffht.  Witches  are  next  in  numbers,  giving  an  average  of  125*3  per 
ham,  and  megrims  third  with  24*6.  The  common  dabs,  taking  all  the 
hauls  together,  gave  an  average  of  22*2.  Plaice  were  ociy  got  in  a  few 
of  the  hauls  in  the  shallow  water — fifty-eighty  and  sixty  fathoms — the 
total  number  being  five,  or  0*5  per  haul.  Lemon  soles  were  also 
uncommon,  ten  being  taken,  or  an  average  of  one  per  haul. 

The  corresponding  details  concerning  round-fishes  are  these : — 


Cod. 

Ck)d. 
ling. 

Had- 
dock. 

Whit- 
bag. 

Gur- 
nard. 

Saithe. 

Hake. 

Ling. 

Tuak. 

Cat. 
fish. 

I. 
II. 

49 

972 
15 

9,054 
84 

8,146 
17 

172 
118 

18 

25 

n 

1 

13 

45 
3 

Total,      . 

49 

987 

9,088 

3,163 

290 

18 

25 

15 

13 

48 

Aver,  per  hAiil, 

4*9 

98*7 

908*8 

816*8 

290 

1*8 

2*5 

1*5 

1*3 

4-8 

Ayeraffe    p«r  \ 
hotursfiahmgj 

0*9 

19*7 

181*8 

63-3 

5*8 

0*4 

0-6 

0*8 

0*3 

0*9 

God  were  not  numerous,  only  forty-nine  being  obtained,  or  4*9  per 
haul,  while  the  codling  numbered  987,  or  an  average  of  98*7  per  haul, 
the  proportion  being  about  twenty  codlings  to  one  cod.  In  the  hauls 
farther  south  and  on  the  Fisher  Bank  the  proportion  was  much  less. 
Haddocks,  which  formed  about  half  of  the  whole  catch,  and  considerably 
more  than  half  of  the  marketable  fish,  nimibered  9088,  the  average 
per  haul  being  908*8.  The  majority  consisted  of  the  third,  or  smallest, 
class.  Whitings  numbered  3163,  the  average  per  haul  being  316*3. 
Gurnards  were  taken  in  eight  of  the  ten  hauls,  the  number  in  a  haul 
ranging  from  two  to  ninety<-one — the  latter  in  seventy-one  fathoms, 
— the  aggregate  being  290  and  the  average  per  haul  29*0. 

Among  the  *'long''  fish  obtained  were  eighteen  saithe  or  coal-fish, 
twenty-five  hake,  fifteen  ling,  thirteen  tusk,  and  forty-eight  cat-fish, 
the  respective  averages  per  haul  being  1*8,  2*5, 1*5, 1*3,  and  4*8.  Cat-fisu 
were  taken  in  each  haul,  the  number  in  a  haul  varying  from  one  to 
twelve;  tusk  in  seven  hauls,  the  number  never  exceeding  three  in  any  of 
them ;  coal-fish  were  got  in  eight  hauls,  the  highest  number  in  an 
individual  haul  being  five ;  ling  were  taken  in  six  hauls,  the  largest 
number  being  four ;  while  hake  were  represented  in  five  of  Uie  hauls,  in 
numbers  ranging  from  one  to  eleven. 

Among  skates  and  rays,  the  starry  ray  was  most  abundant,  157 
being  taken,  or  an  average  of  15*7  per  haul ;  the  numbers  in  individual 
catches  varying  from  seven  to  forty  three,  and  some  were  got  in  nine 
of  the  drags.  Twenty-seven  anglers  were  caught,  or  2*7  per  hauL 
Amongst  the  other  fishes  were  three  Norway  haddocks  and  two 
dog-fi^. 
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The  area  over  which  theee  ten  hauls  were  taken  was  considerable, 
as  explained  in  the  description  of  the  movements  of  the  vessel,  above 
given,  and  the  range  in  depth  varied  from  fifty-eight  to  seventy-eight 
fathoms,  a  difference  of  twenty  fathoms  or  120  feet.  I  have  therefore 
contrasted  the  catches  of  the  two  hauls  in  shallower  water — fifty-eight 
to  sixty  fathoms — with  five  drags  in  from  seventy-one  to  seventy-eight 
fathoms.  The  number  of  fishes  obtained  in  the  former  was  2258,  or 
an  average  of  1129  per  haul;  in  the  latter  the  number  was  8722, 
or  an  average  of  1744  per  haul;  in  the  former  the  average  of  market- 
able fishes  was  965  and  in  the  latter  1402. 

The  numbers  and  averages  for  the  flat-fishes  in  the  two  groups  are  indi- 
cated in  the  following  Table,  (1)  representing  the  hauls  in  the  shallower 
water,  and  (2)  those  in  the  deeper  water : — 


Plaice. 

Lemon 
Sole. 

Witch. 

Common 
Dab. 

Long 

Roagb 

Dab. 

Megrim. 

HaUbut. 

(l)No. 
Av. 

5 
2-6 

5 
2-6 

49 
24*5 

161 
80-5 

78 
89-0 

9 
4-5 

2 

1-0 

(2)  No. 
Av. 

, 

2 
0-4 

462 
92-4 

58 
17-6 

1,403 
280-6 

222 
44-4 

6 
1-2 

The  difiference  in  the  two  cases  is  considerable,  but  the  nature  of 
the  bottom  must  also  be  taken  into  account.  In  the  shallower  water 
hauls  it  consisted  of  sand  and  shells,  and  in  the  deeper  water,  when 
noted,  it  was  muddy.  The  deepest  water  in  which  plaice  were  procured 
during  the  voyage  was  sixty-three  fathoms  (haul  No.  11),  where  one  was 
obtained  ;  the  aggregate  number  during  the  trip  was  six.  Lemon  soles 
were  procured  in  deeper  water,  one  b^i^  got  in  seventy-four  fathoms 
where  the  bottom  was  muddy,  and  another  in  seventy-three  fathoms. 
Common  dabs,  much  more  numerous  in  the  shallower  water  hauls,  were 
also  got  in  those  in  the  deeper  water,  on  a  muddy  bottom,  but  in  much 
fewer  numbers,  and  decreasing  with  the  depth ;  thirteen  were  taken  in 
a  haul  in  seventy-six  fathoms,  and  three  in  a  haul  in  seventy-eight 
fathoms. 

The  particulars  oonoeming  the  proportions  of  the  round-fishes  in 
the  two  groups  of  hauls  are  shown  thus : — 


Cod. 

Codling. 

Had- 
dock. 

Whiting. 

Gur- 
nard. 

Saithe 

Hake. 

Ling. 

Tuak. 

Cat- 
fish. 

(l)No. 
Av. 

8 
4-0 

287 
118-5 

1,154 
5770 

401 
200-5 

84 
42-0 

3 
1-5 

1 
0-5 

4 
2-0 

2 
1-0 

19 
9-5 

(2)  No. 
Av. 

26 
5-2 

471 
94-2 

8,429 
685*8 

2,263 
452*6 

190 
88-0 

10 
2-0 

28 
4-6 

7 
1-4 

7 
1-4 

28 
4-6 

All,  it  will  be  noticed, were  relatively  more  numerous  in  the  deeper  water 
hauls,  except  codlings,  gurnards,  ling,  and  cat-fish ;  whitings  were  more 
than  twice  as  abun£uit,  and  hake  still  better  represented.     Gurnards 
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were  taken  in  the  deepest  haul,  in  seventy-eight  fathoms,  twenty-six 
being  taken  there.  The  number  of  anglers  obtained  in  the  deeper  water 
was  nineteen,  or  an  average  of  3*8  per  haul;  in  the  two  drags  in 
shallower  water  only  one  was  caught.  Twenty-five  starry  rays  were 
taken  in  fifty  and  sixty  fathoms,  an  average  per  haul  of  12*5 ;  eighty  were 
caught  in  from  seventy-one  to  seventy-eight  fathoms,  the  average  being 
16. 

The  records  of  these  hauls  do  not,  however,  give  a  proper  idea  of 
the  proportional  abundance  of  the  various  species  of  fish  present  on  the 
grounds,  because  the  smaller  forms  escape  through  the  meshes  of  the 
ordinary  otter-trawl.  Experiments  on  a  former  occasion  with  small- 
meshed  nets  showed  that  the  Norway  pout  (Gcukts  Esmarkii)  exists  in 
great  numbers,  as  well  as  long  rough  dabs  of  all  sizes.  A  coal-fish  taken 
in  the  fifth  haul,  in  seventy-one  fathoms,  was  found  to  have  in  its 
stomach  two  argentines  and  two  Norway  pouts. 

I  append  the  records  of  the  temperature  observations : — 


Date. 

Depth. 

Approximate  Pooftion. 

Air. 

Surface. 

Bottom. 

1902. 
23  May 

Fms. 

About  80  miles  S.S.E.  of  Sumbuigh  Head 

45-7 

44-0 

42-8 

24   „ 

71 

About  50  miles  £.'  by  S.  of  Sumburgh  Head 

52-0 

45-1 

43-3 

26   „ 

60 

About 6060 miles E. S-E.  of  Bressay 

46-5 

46-0 

48-6 

27   „ 

^M 

About  50-60  miles  S.K  by  E.  of  Sumburgh  \ 
Head / 

46  0 

44-6 

42-9 

28   „ 

70 

Do.                  do.                  do. 

46*4 

45-0 

43-8 

3.  The  GrecU  Fisher  Bank  and  North-Eaatem  Grounds  in  June. 

A  voyage  to  the  eastern  side  of  the  North  Sea  was  made  at  the 
end  of  May  on  board  the  steam-trawler  "  Caledonia  I.,"  the  recorder 
in  this  instance  being  also  Mr.  William  Mason.  The  vessel  left  Aber- 
deen on  the  morning  of  May  30th,  steering  a  course  E.  by  S.  from 
Girdleness,  and  steaming  a  distance  of  170  miles  to  the  Great  Fisher 
Bank.  The  first  haul  was  made  the  next  morning,  the  depth  being 
thirty-four  fathoms  and  the  bottom  sandy.  There  was  a  moderate 
easterly  breeze  and  the  sea  was  choppy ;  the  temperature  of  the  surface 
water  was  48-2«F.,  and  of  the  bottom  water  43-2»F.  The  drag  lasted 
four  hours  and  the  catch  was  small,  the  fishes  numbering  432,  of  which 
326  were  marketable  and  106  unmarketable,  the  latter  consisting 
chiefly  of  small  haddocks  and  whitings.  Included  among  the  market- 
able fishes  were  530  haddocks — only  forty-three,  or  about  half 
a  basket,  being  "firsts" — thirty-seven  whitings,  five  cat-fish,  seven 
gurnards,  one  halibut,  forty  plaice,  and  one  grey  ^te. 

The  second  haul,  an  the  same  depth,  was  hardly  more  productive,  445 
fishes  being  obtained,  327  of  which  were  marketable  and  118  unmarket- 
able, the  latter  again  consisting  for  the  most  part  of  small  haddocks 
and  whitings.  Five  cod  were  included  in  the  marketable  catch,  213 
haddocks,  twenty-five  whitings,  five  cat-fish,  one  ling,  one  small  halibut, 
and  seventy-three  plaice.  Two  other  trawlers  were  observed  working  in 
the  immediate  neighbourhood. 

Ten  other  hauls  were  made  on  this  ground,  each  for  four  hours,  but 
the  fishing  continued  unproductive.  Tftie  largest  number  of  fish  caught 
in  any  of  the  hauls  completely  recorded  was  642,  of  which  371  were 
marketable,  and  the  smallest  number  in  any  haul  was  235,  of  which  204 
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wen  mariLetaUe.  The  number  of  markeUUe  haddo^s  ranged  from 
311  down  to  ninety-four,  and  althoogh  the  proportkHi  of  the  larger 
classes  was  greater  than  on  the  north  eastern  grounds  in  the  previous 
week,  the  nomber  taken — ^from  one  to  three  baskets  —was  too  small  to 
make  any  important  addition  to  the  profits  of  Uie  catdu  Whitings, 
never  an  important  item  from  the  financial  point  of  view,  were  also 
poorly  represented.  Cod  were  present  in  fair  proportion,  being  repre- 
sented in  most  of  the  hanls,  the  number  ranging  from  one  or  two  to 
nineteen.  Yeiy  few  codling  or  gurnards  were  obtained  in  any  of  the 
hauls,  but  in  most  of  the  hauls  cat-fishes  were  secured,  the  number  vary- 
ing ht>m  one  to  six.  There  were  also  a  few  of  the  ^*  long  "  fishes,  more 
abundant  in  the  deeper  water,  viz.  two  ling  and  five  saiUie  or  coal-fish, 
but  no  hake  or  tusk  were  caught  h&re.  Six  halibut  were  also  taken, 
all  being  smaU. 

Among  the  other  flat-fishes,  plaice  were  best  represented — and  indeed 
the  Great  fisher  Bank  is  frequented  fc^  the  sake  of  this  fish  as  well  as 
for  the  haddock.  They  were  taken  in  each  haul,  the  number  varying 
from  eight  to  ninety-one,  519  altogether  being  secured  in  the  nine  hauls 
recorded,  and  they  were  all  marketable,  i.e.  no  smaU  plaice  were  found. 
Common  dabs  were  much  scarcer;  they  were  taken  in  six  of  the  hauls, 
the  numbers  varying  from  two  to  seven,  and  the  aggregate  was  twenty- 
six.  Lemon  soles  were  also  scarce,  the  total  being  only  twelve ;  one  or 
two  were  taken  in  seven  drags.  No  megrims  were  found,  but  twenty- 
six  long  rough  dabs,  in  six  of  the  hauls,  the  number  ranging  from  two 
to  eight,  and  likewise  four  witches,  one  in  each  of  four  hauls.  No  brill 
or  turbot  were  caught.  Skates  and  rays  were  represented  by  one  grey 
skate  and  twenty -two  starry  rays,  hx>m  two  to  eleven  being  caught  in 
four  of  the  drags.  Anglers  also,  in  harmony  with  the  paucity  ci  fish, 
were  scarce,  only  five  l^ing  taken  altogether. 

The  aggregate  number  of  fishes  taken  in  the  nine  hauls  completely 
recorded,  representing  thirty-six  hours  of  actual  fishing,  was  only  4096, 
or  an  average  of  455*1  per  haul,  or  113'8  per  hour,  ^e  average  num- 
ber of  marketable  fishes  taken  per  haul  was  only  317'2,  the  unmarketable 
averaging  137*9.  The  condition  of  this  part  of  the  Great  Fisher  Bank 
at  this  time  was  therefore  the  reverse  of  prolific,  and  contrasts  strongly 
with  the  inshore  grounds  and  those  in  the  north-east,  even  at  the  least 
productive  period.  The  fish  from  the  Fisher  Bank,  however,  are  much 
esteemed,  and  command  good  prices  on  the  market,  and  the  grounds 
were  vigorously  trawled  over  for  a  number  of  years ;  five  or  six  years 
ago  they  were  among  the  favourite  places  for  Aberdeen  trawlers. 

The  aggregate  number  and  averages  of  the  different  kinds  of  fish 
obtained  in  the  nine  fully  recorded  drags  on  the  ilsher  Bank  are  as 
follows : — 


Flat  Pish. 

Plaice. 

Lemon 
Sole. 

Witch. 

Common 
Dab. 

Long 
Dab. 

HaUbut. 

No.        .        . 

519 

12 

4 

26 

26 

6 

At.  per  haul, 

677 

1*8 

0-4 

2-9 

2-9 

0-7 

Av.  per  hour, 

14-4 

0'3 

01 

0-7 

0-7 

0-2 
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ROUOT)  FlHH. 

Cod. 

Codling. 

Had- 
dock. 

Whiting. 

Gur- 
nard. 

Saithe. 

Ling. 

Cat-fish. 

No.        .        . 

52 

79 

2,887 

428 

50 

5 

2 

27 

Ay.  per  haul, 

6-8 

8-8 

815-2 

47-0 

5-6 

0-6 

0-2 

8-0 

Ay.  per  hour, 

1-4 

2-2 

78-8 

11-7 

1-4 

0-1 

0-05 

0-7 

When  compared  with  the  similar  figures  referring  to  the  fishing  in 
the  previous  week  in  the  deeper  water  off  the  Shetlands,  it  will  be  seen 
that  the  corresponding  averages  for  halibut  and  lemon  soles  were  the 
same — the  numbers,  however,  being  very  small, — and  that  in  all  other 
cases  the  averages  for  flat-fishes  were  less  on  the  Fisher  Bank,  with  the 
exception  of  plaice.  In  the  case  of  the  latter  the  difference  was  great, 
viz.  0*1  and  14*4 — i.«.,  plaice  were  one  hundred  and  forty-four  times 
more  numerous  on  the  Fisher  Bank.  The  difference  in  the  case  of 
witches  was  also  marked  in  the  contrary  way,  the  average  per  hour's 
fishing  on  the  Fisher  Bank  being  0*1,  and  off  the  Shetlands  25*1,  this 
fish  being  125  times  more  abundant  on  the  latter  grounds.  As  already 
stated,  no  megrims  were  caught  on  the  Fisher  Bank,  while  the  average 
on  the  north-eastern  grounds  was  4*9  per  hour. 

Among  round-fishes  the  average  was  greater  in  the  deeper  water  for  all 
species  except  adult  cod ;  for  cod  it  was  only  0*9  per  hour's  fishing  as 
compared  with  1*4  on  the  Fisher  Bank — not  a  great  difference.  The 
difference  in  the  averages  for  codling  was  much  more  marked,  viz.  19*7 
off  the  Shetlands  and  2*2  on  the  ^her  Bank.  The  relatively  large 
proportion  of  codling  in  the  deeper  waters  is  referred  to  elsewhere. 
Haddocks  were  more  than  twice  as  abundant  on  the  deeper  grounds, 
whitings  five  times,  and  gurnards  four  times  more  numerous.  Cat-fish, 
on  the  other  hand,  were  almost  in  equal  proportions  in  the  two  regions. 

After  two  days'  trial  of  the  Fisher  Bank  tJie  unproductive  nature  of 
the  catches  necessitated  a  change  of  ground,  and  the  vessel  steamed  about 
forty-five  miles  in  the  direction  of  N.W.  by  W.  While  work  was  being 
carried  on  on  the  Fisher  Bank  the  wind  had  been  blowing  a  moderate 
breeze  from  the  east  and  north-east,  and  latterly  strongly  from  the  east, 
and  the  position  of  the  vessel  at  the  end  was  more  westerly  than  when 
operations  were  begun,  the  last  drag  being  made  in  thirty-seven 
fathoms. 

The  first  haul  was  made  on  the  evening  of  2nd  June,  on  the  edge  of 
the  deeper  water,  in  sixty  fathoms,  on  a  fine  sandy  bottom,  approximately 
about  ninety  miles  east  from  Buchan  Ness.  The  catch  was  not  com- 
pletely recorded,  but  it  included  twelve  cod,  a  basket  of  haddocks,  one- 
and-a-half  basket  of  witches,  and  two  specimens  of  the  Great  Silver 
Smelt  {ArgerUina  aUua).  The  next  haul  was  made  for  four  hours  a 
little  farther  on,  in  eighty  fathoms,  the  catch  consisting  of  466  fishes, 
of  whidi  429  were  marketable.  It  included  fifteen  cod,  fifty-two  codling, 
164  haddocks,  thirty-five  whitings,  five  coal-fish,  a  ling,  a  tusk,  four 
megrims,  and  156  witches.  The  next  haul  was  made  in  the  same  locality 
in  eighty-one  fathoms,  and  was  somewhat  better,  the  fishes  taken  num- 
bering 690,  of  which  628  were  marketable.  It  comprised  five  cod,  142 
codlings,  229  haddocks,  seventeen  whitings,  six  coal-fish,  two  ling,  one 
tusk,  253  witches,  twenty-three  long  rough  dabs,  and  one  grey  dcate. 
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Five  Norway  haddocks  were  also  caught  in  this  drag.  Two  other  trawlers 
were  working  on  the  same  grounds. 

The  foturth  haul,  in  seventy-nine  fathoms,  yielded  973  fish,  of  which 
805  were  marketable,  the  catch  including  eleven  cod,  122  codling,  292 
haddocks,  307  whitings,  three  coai-fish,  four  ling,  three  tusks,  and  155 
witches.  A  bib  {Ga>dm  lusctu)  was  also  taken.  One  haddock  among 
those  taken  in  this  drag,  on  3rd  June,  was  spawning,  illustrating  the 
fact  that  the  spawning  season  is  later  on  the  deeper  northern  grounds 
than  farther  south,  although  the  bottom  water,  judging  from  the  few 
observations  made,  was  only  half  a  degree  colder  than  at  the  Fisher 
Bank,  where  none  of  the  haddocks  were  observed  to  be  in  spawn — and 
the  condition  of  the  haddocks  in  this  respect  was  made  a  special  point 
of  enquiiy.  The  surface  temperature  at  the  Fisher  Bank  was  about 
2*5°  F.  warmer  than  in  this  locality. 

The  fifth  haul  was  made  in  the  same  place,  in  eighty-one  fathoms — 
the  deepest  of  the  series — ^and  on  a  muddy  bottom.  The  total  catch 
was  831  fishes,  of  which  762  were  marketable  and  69  unmarketable.  It 
comprised  12  cod,  100  codlings,  281  haddocks,  46  whitings,  two  saithe, 
one  ling,  three  tusk,  335  witches,  18  megrims,  and  a  grey  skate,  as  well 
as  three  Norway  haddocks. 

Other  six  hauls  were  made  in  this  neighbourhood,  and  the  particulars 
of  the  seven  hauls  which  were  completely  recorded  are  as  follows,  the 
depths  ranging  from  seventy-six  to  eighty-one  fathoms.  The  aggregate 
number  of  fishes  caught  was  5244,  or  an  average  per  four  hours'  haul  of 
749*1,  the  average  per  hour's  fishing  being  187*3.  The  marketable 
fishes  numbered  4571,  with  averages  respectively  of  653  per  haul  and 
163*2  per  hour.  The  unmarketable  fishes  numbered  673,  the  respective 
averages  being  96*1  and  24.  The  particulars  for  the  various  species  are 
given  in  the  following  Table : — 


Flat  Fish. 

Plaice. 

Lemon 
Sole. 

Witch. 

Common 
Dab. 

Long 
Rough 

Megrim. 

Halibut 

No. 

• 

1 

1,574 

2 

413 

146 

1 

Av.  per  haul, 

0-16 

224-8 

•8 

59-2 

20-8 

0-16 

Av.  per  hour, 

• 

0-04 

56-2 

0-07 

14-8 

5-2 

004 

Round  Fish. 

Cod. 

CkMlling. 

Had- 
dock. 

Whit- 
ing. 

Gur- 
nard. 

Saithe. 

ling. 

Tusk. 

Cat- 

fish. 

No.       .       . 

69 

671 

1,794 

518 

36 

87 

18 

10 

1 

Av.  per  haul, 

10-0 

81-2 

256-4 

73-2 

5-2 

5-2 

2-4 

1-6 

0-16 

Ay.  per  hour, 

2-5 

20-8 

641 

18-8 

1-3 

1-3 

0-6 

0-4 

0-04 

The  single  specimens  of  the  lemon  sole  and  the  halibut  were  got  in  the 
same  haul  in  seventy-six  fathoms,  and  the  two  common  dabs  in  a  haul 
in  seventy-nine  fathoms.     Long  rough  dabs  were  present  in  each  haul 
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in  numbers  varying  from  twenty-three  to  167.  The  solitary  cat-fish 
was  obtained  in  seventy-six  fathoms.  Codlings  were  got  in  six  of  the 
hauls  in  numbers  varying  from  one  to  142,  saithe  in  each  haul,  the 
highest  number  in  a  single  drag  being  nine ;  ling  were  taken  in  six 
hauls,  in  numbers  varying  from  one  to  five ;  tusk  in  four  hauls,  the 
highest  number  in  any  haul  being  three.  Gurnards  wwe  represented 
in  six  of  the  hauls,  the  depths  where  they  were  taken  running  from 
seventy -six  to  eighty-one  fathoms,  and  the  largest  niunber  in  a  haul 
being  fourteen. 

Two  grey  skates  were  obtained  in  eighty-one  fathoms,  and  one  starry 
ray  in  seventy-six  fathoms.  Thirty-five  anglers  were  taken,  the  average 
per  haul  being  five;  the  largest  number  in  a  haul  was  eight.  Ten 
specimens  of  the  Norway  haddock  (Sebaatea)  were  secured  in  three  hauls 
in  seventy-six  and  eighty-one  fathoms ;  four  specimens  of  the  bib  in 
seventy-six,  seventy-nine,  and  eighty  fathoms ;  two  Norway  pouts  in 
seventy-six  fathoms,  a  LampervoB  at  the  same  depth,  and  three  argen- 
tines  in  eighty  fathoms. 

Other  five  hauls  were  made  in  the  same  neighbourhood,  but  in  some- 
what shallower  water,  viz  from  sixty-four  to  seventy-one  fathoms.  The 
bottom  was  muddy,  and  the  duration  of  the  hauls  the  same  as  before — 
namely,  four  hours.  Complete  records  were  made  of  the  catches  of  four 
of  the  drags.  The  aggregate  number  of  fish  taken  was  2635,  the  average 
per  haul  being  658*7,  and  per  hour's  fishing  164-7.  The  marketable 
fishes  numbered  2237,  and  the  unmarketable  398.  The  particulars 
regarding  the  numbers  and  averages  of  the  various  species  taken  are  as 
follows : — 


Flat  Fish. 

Plaice. 

Lemon 
Sole. 

Witch. 

Common 
Dab. 

Long 

Rough 

Dab. 

Megrim. 

No.      . 

• 

• 

462 

• 

193 

40 

Av.  per  haul, 

• 

• 

115-6 

• 

48-4 

10-0 

Av.  per  hour, 

• 

• 

28-9 

• 

121 

2-5 

Round  Fran. 

Cod. 

Codling. 

Had- 
dock. 

Whit- 
ing. 

Gut- 
nard. 

Saithe 

Hake. 

Ling. 

Cat- 

firfL 

No.      . 

50 

83 

1,567 

124 

22 

65 

2 

4 

2 

Av.  per  haul, 

12-4 

20-8 

392-0 

31-2 

5-6 

16  4 

04 

0-8 

0-4 

Av.  per  hour, 

3-1 

5-2 

980 

7-8 

1-4 

4-1 

0-1 

0-2 

0-1 

Among  the  flat-fishes  the  principal  change  is  a  reduction  in  the 
averages  for  those  species  represented — witches,  megrims,  and  long 
rough  dabs.  The  average  for  cod  is  a  little  higher,  those  for  codlings 
and  whiting  reduced;  ling  and  haddocks  are  also  less,  and  saithe 
increased,  while  hake  is  now  for  the  first  time  represented  by  two 
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specimens.  There  were  also  taken  in  these  hauls  two  grey  skatesj  two 
starry  rays,  and  seven  anglers,  as  well  as  four  argentines,  two  Norway 
pouts,  two  bibs,  a  herring,  and  a  mackerel.  The  two  latter  may  have 
been  taken  when  the  net  was  being  shot  or  hauled,  but  I  have  previously 
found  herrings  in  the  stomachs  of  anglers  caught  in  from  62-65  fathoms 
about  sixty-five  miles  S.E.  by  E.  of  Sumburgh  Head.* 

The  vessel  left  the  fishing  ground  for  port  on  the  morning  of  5th 
June,  and  steamed  seventy-four  miles  W.S.W. 

The  temperature  records  are  as  follows : — 


Date. 

Depth. 

Approximate  Pontion. 

Air. 

Surface. 

Bottom. 

1902. 
81  May 

1  June 

2  ., 

Fms. 
84 

84 

34 

/Fisher  Bank,  170  miles  E.  by  8.  from\ 
\        Girdlenees                            .          .  / 

/Fisher  Bank,  160  mflee  B.  by  S.  from\ 
\        Girdleness 

/Fisher  Bank,  150  miles  E.  by  S.  from\ 
1        Girdleness       .          .                    .  / 

50-5 
52-8 
49-6 

48-2 
48-9 
48-4 

48-2 
48-8 
43-2 

8  June 
4     „ 

4  „ 

5  „ 

79 
76 

n 

66 

80-90  miles  B.  from  Buchan  Ness 

80         „            „               ,, 

70 

W         „           „              „ 

60-9 
51-0 
49-3 
50-2 

46 
46 
46-3 
47-0 

42-9 
428 
43-2 
48-2 

4<  The  Moray  Firth  and  Aberdeen  Bay  in  October, 

In  October  another  series  of  trawling  experiments  was  conducted  in 
Aberdeen  Bay  and  the  Moray  Firth,  the  trawler  used  being  the  '*  Star 
of  the  Sea/'  part  of  the  hauls  being  recorded  by  Dr.  H.  G.  Williamson. 
The  expedition  had  more  than  usual  interest  from  the  circumstance 
that  the  vessel  was  equipped  with  a  full-sized  beam-trawl  (50  ft.  6  in.) 
on  one  side  and  an  otter-trawl  on  the  other,  the  intention  being 
to  make  a  series  of  experiments  on  the  same  grounds  by  using  the 
nets  alternately  with  the  object  of  determining  the  comparatiTe 
efficiency  of  each  kind  of  gear.  As  a  practical  appliance  the  beam-trawl 
is  now  quite  obsolete  on  steam-trawlers ;  but  for  the  purpose  of  bringing 
certain  statistics  of  previous  years,  when  it  was  exclusively  employed, 
into  relation  with  the  statistics  obtained  after  the  otter-net  was  intro- 
duced— a  matter  of  much  importance— it  is  necessary  to  have  a  series 
of  comparative  hauls  from  the  same  grounds  at  the  same  time.  Unfor- 
tunately in  this  case  the  beam-trawl  was  lost  in  the  second  trial.  It  is 
possible  the  beam  itself,  which  was  one  discarded  when  the  new  net 
came  into  vogue,  waa  not  as  strong  as  if  it  had  been  new ;  but  the  diffi- 
culty of  adapting  the  gear  for  otter-trawling  to  the  beam-trawl  may  have 
had  something  to  do  with  the  mishap. 

The  first  haul  made  was  with  the  beam-trawl  in  Aberdeen  Bay  on 
2nd  October,  o£f  the  *^  Black  Dog."  The  net  was  shot  in  twenty  fathoms 
and  towed  into  shallow  water,  even  into  four  fathoms,  and  after  fishing 
in  a  depth  from  that  named  upwards  it  was  lifted  in  eighteen  fathoms. 
The  haul  lasted  for  five  hours  and  twenty  minutes,  and  the  marketable 
catch  was  a  poor  one,  consisting  of  one  cod,  three  baskets  of  small 
haddocks,  a  iMisket  of  dabs,  and  a  little  over  half  a  basket  of  plaice.  The 
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numbers  of  the  fish  were  as  follows,  the  marketable  being  represented 
on  the  first  line  (I.)  and  the  unmarketable  on  the  second  line  (II.) : — 


Plaice. 

Com. 
Dab. 

Tur- 
bot. 

Long 
Rough 

Cod. 

Cod- 
ling. 

Had- 
dock. 

Whit- 
ing. 

Gur- 
nard. 

Starry 
Ray. 

rhom- 
back. 

Total. 

I. 
II. 

52 

47 

98 
879 

1 

88 

1 

12 

668 
101 

60 
15 

82 

7 

9 

887 
623 

99 

472 

1 

83 

1 

12 

769 

75 

82 

7 

9 

1,510 

The  plaice  consisted  of  nineteen  large,  eight  medium,  and  twenty-five 
small  but  marketable,  and  forty-seven  too  small  to  be  marketable,  due 
to  th(B  fishing  in  the  very  shallow  water.  There  were  only  three  large 
haddocks,  and  665  small  but  marketable,  besides  101  too  small  to  be 
marketable. 

The  second  haul  was  made  in  the  same  place,  the  net  being  shot  in 
seventeen  fathoms  and  worked  into  six  and  ten  and  fifteen  fathoms, 
and  it  lasted  five  hours  and  fifteen  minutes,  or  five  minutes  less  than 
the  previous  haul.  The  marketable  catch  in  this  instance  consisted  of 
ten-and-a-half  baskets  of  haddocks,  four-and-a-half  baskets  of  plaice, 
one-and-a-quarter  basket  of  whitings,  one  of  dabs,  and  a  quarter  of  a 
basket  of  codlings,  as  well  as  eight  cod.  It  was  thus  very  much  larger. 
All  the  fish  were  enumerated,  except  the  codlings.  The  number, 
excluding  the  codlings,  was  3300,  of  which  2968  were  marketable  and 
332  unmarketable.  Allowing  twenty  codlings  for  the  quarter-basket, 
the  total  of  marketable  would  be  increased  to  2988  fishes. 

The  details  are  as  follows : — 


1 

U 

a 

m 

1 

1 

11 

i^ 

a 

1^ 

li 

Angler. 
Total. 

I. 
II. 

310 
62 

5 
2 

168 
162 

81 

8 

[20!] 

2,316 
37 

161 
9 

3 

18 

6 

.      2,968 
7  1     882 

372 

7 

330 

31 

8 

[20 1] 

2,368 

170 

3 

13 

6 

7,3,300 

All  the  fishes,  except  the  long  rough  dabs  and  the  gurnards,  were  in 
greater  numbers  than  in  the  preceding  haul  with  the  beam-trawl. 

Little  can  be  deduced  from  a  single  drag  with  each  net  as  in  this 
experiment,  but  as  it  is,  so  far  as  I  am  aware,  the  only  one  of  the  kind  yet 
made,  it  may  be  worth  while  to  discuss  the  results.  The  number  of  flat- 
fishes taken  with  the  beam-trawl  was  605,  or  40'0  per  cent,  of  the  total 
catch ;  with  the  otter-net  the  number  was  740,  or  an  excess  of  135,  but 
the  percentage  was  only  about  half,  viz.  22*4  per  cent.  If  the  skates  and 
rays  be  included — and  they  are  equally  characteristic  bottom  fishes 
— the  number  in  the  case  of  the  beam- trawl  becomes  621  and  the 
percentage  41*1,  and  in  the  case  of  the  otter-trawl  the  number  is  759 
and  the  percentage  23.  The  deduction  from  these  figures,  considered 
alone,  is  that  the  otter-net  is  more  efficient  than  the  beam-trawl  in 
catching  flat-fishes  in  the  proportion  of  1*22  to  1,  or  22  per  cent. — 
in  other  words,  that  the  spread  of  the  net  in  fishing  is  that  percentage 
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greater  than  the  width  of  the  beam-trawl.  Sinc^e  the  width  of  the 
mouth  of  the  beam-trawl  is  constant  and  known,  viz.  fifty  feet  six  inches, 
the  width  of  the  mouth  of  the  otter-net  at  the  ground  would  then  be 
about  sixty-one  feet  six  inches.  In  this  instance  the  length  of  the  head- 
line between  the  otter-boards  was  140  feet,  and,  on  the  supposition  above 
stated,  the  arc  of  the  line  in  fishing  would  absorb  over  78  feet,  the 
proportion  of  the  distance  between  the  boards  to  the  length  of  the  head- 
line connecting  them  being  as  1  to  2*2.  This  is  not  very  greatly  different 
from  the  results  of  the  experiments  with  the  small  nets  of  the  *'  Garland '' 
last  year,*  where  the  ratio  of  breadth  to  length  of  head-line  was  found  to 
be  as  1  to  1*9,  and  the  calculated  width  of  the  mouth  of  a  lai^e  otter-net 
with  a  head-line  of  130  feet  was  placed  at  68|  feet. 

No  certain  conclusion  ajs  to  the  precise  fishing-width  can,  however,  be 
based  upon  a  single  experiment,  but  the  result,  so  far  as  it  goes, 
supports  the  opinion  I  previously  expressed,  that  the  spread  of  the 
otter-trawl  on  the  ground  is  much  less  than  is  usually  supposed.  It 
will  be  noticed,  moreover,  in  the  above  experiment  that  the  proportion 
of  the  various  species  of  flat-fishes  varied  considerably  in  the  two  cases, 
plaice  giving  the  majority  in  the  catch  of  the  otter-trawl  and  dabs  in 
the  catch  of  the  beam- trawl.  The  circumstance  shows  that  the  ground 
worked  over  in  the  two  drags  was  not  quite  the  same ;  the  slight  excess 
of  long  rough  dabs  in  the  catch  of  the  beam-trawl  probably  indicates 
that  it  was  conducted  on  the  whole  in  somewhat  deeper  water. 

The  difference  in  the  catch  of  the  round-fishes  in  the  two  cases  is 
very  marked.  The  beam-trawl  caught  889  and  the  otter-trawl  2534,  or, 
allowing  twenty  codlings  for  the  quarter-basket,  2554.  The  proportion 
was  thus  1  to  nearly  2*9,  as  compared  with  1  and  1  '22  in  the  case  of  the 
flat-fishes.  The  greatest  proportional  increase  was  in  cod — ^but  the 
numbers  were  quite  small, — and  next  in  haddocks,  which  formed  the 
great  bulk  of  the  catch.  The  result  agrees  with  the  conclusion  pre- 
viously reached,t  that  the  arc  of  the  head-line  in  fishing  is  not  horizontal, 
but  rises  high  in  the  water,  and  thus  takes  many  of  the  active  round- 
fishes  that  were  above,  or  got  above,  the  beam  of  the  beam-trawl. 

The  third  haul  in  Aberdeen  Bay  was  with  the  otter-net,  in  from  ten 
to  eighteen  fathoms,  off  CoUieston,  and  the  catch  was  a  heavy  one,  con- 
sisting for  the  most  part  of  23|  baskets  of  haddocks — all  but  half  a 
basketful  being  small  or  "thirds," — four  baskets  of  whitings,  3|'of 
codlings,  three  of  plaice,  and  half  a  basket  of  dabs,  as  well  as  five  cod, 
three  turbot,  and  two  black  soles.  The  latter  is  a  veiy  rare  fish  on  the 
east  coast  of  Scotland,  but  one  or  two  are  occasionally  taken  while 
trawling  in  the  bays  and  firths. 

The  number  of  fishes  caught  in  the  three  hours  and  twenty  minutes 
during  which  the  drag  lasted  was  7023,  perhaps  the  largest  in  the 
records,  owing  almost  entirely  to  the  quantity  of  small  haddocks,  which 
were  extremely  abundant  last  autumn  over  almost  the  whole  of  the 
North  Sea.  Of  the  total,  6732  were  marketable  and  291  unmarket- 
able. The  codling  taken  were  also  exceptionally  numerous,  viz.  623,  of 
which  578  were  marketable.  The  haddocks  numbered  5098,  all  but 
eighteen  marketable,  but  there  were  only  thirty-two  large  ones,  or 
"  firsts,"  and  fifty-two  mediums,  or  "  seconds,"  the  small  or  "  thirds  " 
numbering  4996.  Whitings  were  numerous — 772,  of  which  690  were 
marketable.  The  details  of  the  catch  are  as  follows,  I.  representing  the 
marketable  and  II.  the  unmarketable  fishes  : — 
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Cod. 

Cod- 
ling. 

Had- 
dock. 

Whit- 
iog. 

Tut- 
bot. 

Black 
Sole. 

Plaice. 

Lemon 
Sole. 

Com. 
Dab. 

Thorn 
back. 

Starry 
Ray. 

Total. 

I. 
II. 

5 

678 
45 

5,080 
18 

690 
82 

8 

2 

132 
11 

2 
2 

240 
124 

2 

7 

6,732 
291 

5 

628 

5,098 

772 

3 

2 

143 

4 

864 

2 

7 

7,028 

The  next  haul  was  made  on  4th  October  in  the  Moray  Firth,  at 
Burghead  Bay,  in  from  nine  to  fourteen  fathoms,  and  it  lasted  for  four 
hours  and  ten  minutes.  Only  the  marketable  fishes  were  enumerated, 
and  of  these  2473  were  taken,  consisting  mostly  of  small  haddocks  and 
small  plaice.  The  catch  included  two  cod,  ninety-two  codlings,  and  1083 
haddocks,  of  which  only  seventy-two  were  Is^ge  or  **  fixvfcs,"  all  the 
others  being  small.  Whitings  numbered  150,  and  gurnards,  228— this 
part  of  the  coast  being  usually  very  rich  in  gurnards — ^while  one  hake 
and  one  ling  were  also  taken,  as  well  as  a  mackerel  Among  the  flat- 
fishes plaice  numbered  730,  of  which  458  were  very  small ;  there  were 
also  twenty-seven  common  dabs  (marketable),  122  witches,  and 
twenty-one  lemon  soles.  The  unmarketable  fishes,  consisting  mostly  of 
dabs,  haddocks,  and  gurnards,  filled  fourteen  baskets. 

The  next  haul  was  made  in  the  same  place,  in  from  five  to  twenty 
fathoms  of  water,  but  mostly  in  from  seven  to  nine  and  a  half,  for  four 
hours  and  forty  minutes,  and  the  marketable  catch  consisted  of  3598 
fishes,  haddocks  and  plaice  again  forming  the  greater  proportion. 
The  haddocks  numbered  2225,  but  they  were,  with  the  exception  of 
sixty,  all  small ;  the  fourth  selection  of  very  small  marketable  fishes 
numbered  857,  and  the ''thirds"  1308.  There  were  696  marketable 
plaice,  of  which  407  were  ''thirds,"  and  114  "fourths,"  or  the  smallest 
marketable.  The  marketable  common  dabs  numbered  409,  and  four 
witches^  thirteen  lemon  soles,  and  one  black  sole  were  included.  The 
unmarketable  fishes,  mostly  dabs,  filled  twelve  baskets. 

The  third  haul  in  the  Moray  Firth,  on  the  same  ground,  in  from  five 
to  nine  fathoms,  lasted  for  four  hours  and  twenty  minutes,  and  the 
catch  was  a  large  one.  The  marketable  fishes,  which  were  alone 
enumerated,  numbered  4786,  comprising  2014  haddocks,  2139  plaice — 
of  which  1354  were  "  fourths  "  and  536  "  thirds  "—482  common  dabs, 
thirty  lemon  soles,  seventy  gurnards,  three  brill,  and  six  thombacks, 
as  well  as  two  saithe  and  forty  codlings.  The  aggregate  number  of 
fishes  taken  must  have  been  very  large,  because  those  that  were  un- 
marketable, mostly  dabs  and  gurnards,  filled  fifteen  baskets. 

The  catch  of  the  fourth  drag,  in  the  same  place,  in  four  to  eight 
fathoms,  and  lasting  five  hours,  was  oompletdy  enumerated.  The 
fishes  numbered  4532,  of  which  2397  were  marketable,  and  2135  un- 
marketable. There  were  twenty-five  unmarketable  codling,  290 
haddocks — the  reduction  in  the  numbers  in  this  fish  being  no  doubt 
owing  to  the  shallower  water  in  which  the  drag  was  made — of  which 
twelve  were  unmarketable,  seven  whitings,  174  gurnards,  and  2131 
plaice,  of  which  827  were  medium,  174  large,  548  small,  160  "  fourths," 
and  425  unmarketable.  Common  dabs  numbered  1885,  all  being 
unmarketable  except  245,  and  there  were  also  one  ling,  three  small 
lemon  soles,  fourteen  thombacks,  and  two  sand-eels,  as  well  as  240 
squids. 

Other  five  hauls  were  made  in  Bm*ghead  Bay,  in  from  five  to 
twenty,  and  mostly  in  from  six  to  thirteen  or  fourteen  fathoms,  the 
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highest  catch  of  marketable  fishes  being   2404,  chiefly  haddocks  and 
plaice. 

The  marketable  fishes  obtained  in  the  nine  drags  are  as  follows,  with 
the  average  per  hour's  fishing : — 


Cod. 

Codling. 

Haddock. 

Whiting. 

Gurnard. 

Saithe. 

Hake. 

Ling. 

(l)No. 
Av. 

6 
0-1 

287 
8-0 

9,227 
262-8 

160 
4-4 

884 
24-2 

2 
003 

2 
003 

2 
0-03 

Plaice. 

Brill. 

Common 
Dab. 

Lemon 
Sole. 

Witch. 

TbomtMUsk. 

(2)  No. 
Av. 

7,908 
216-5 

27 

0-8 

1,568 
42-7 

72 
2-0 

226 
6-2 

54 
1-4 

The  aggregate  number  taken,  including  a  mackerel  and  a  grey  skate, 
was  20,412,  or  an  average  per  hour's  fishing  of  559*2,  a  veiy  consider- 
able proportion.  The  bulk  of  the  catch  consisted  of  plaice  and 
haddocks,  but  if  the  unmarketable  fishes  had  been  included,  it  is 
probable  that  the  first  place,  so  far  as  numbers  are  concerned,  would 
have  been  taken  by  the  common  dab.  Particulars  were  kept  of  the 
selections  made  on  board  of  the  haddocks  and  plaice  according  to  their 
sizes,  and  the  particulars  are  of  interest.  Both  were  divided  into 
four  classes,  firsts  or  large,  seconds  or  medium,  and  thirds  or  small,  and 
fourths  or  extra  small,  a  division  which  has  come  into  vogue  owing  to 
the  rise  in  the  price  of  fish.  The  fourth  class,  and  perhaps  the  smaller 
of  the  third,  were  previously  not  brought  to  market.  The  numbers 
of  each  are  as  follows : — 


1st, 
2nd, 
3ni, 
4th, 


Plaice. 

Haddock. 

458 

168 

2,089 

60 

2,847 

8,142 

2,509 

857 

r,903 


9,227 


Thus  sixty-seven  per  cent,  of  the  plaice  and  ninety-seven  per  cent,  of 
the  haddocks  were  small.  Medium  haddocks  were  especially  scarce 
and  less  abundant  than  the  large  ones.  Whitings  were  remarkably 
few  in  numbers,  only  160  having  been  procured  of  marketable  size  in 
the  nine  hauls,  while  gurnards,  on  the  other  hand,  as  compared  with 
Aberdeen  Bay  and  the  inshore  places  on  the  northern  side  of  the  Firth, 
were  abundant. 

The  catches,  as  will  be  observed  from  the  Tables,  began  to  diminish 
in  productiveness  alter  the  third  haul.  The  first  three  drags  yielded 
10,855  marketable  fishes  in  thirteen  hours  and  ten  minutes'  trawling; 
the  next  three  drags  yielded  6835  marketable  fishes  in  thirteen  hours 
and  thirty  minutes'  trawling.  The  eighth  haul  produced  only  937,  and 
the  ninth  1131,  marketable  fishes.  This  reduction  in  the  numbers 
might  be  regarded  as  an  instance  of  the  temporary  clearing  away  of  the 
bottom  fishes  on  a  limited  ground  by  the  repeated  action  of  the  trawl ; 
and  to  some  extent  this  may  be  the  case,  for  the  total  of  20,412  is  a 
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large  one  for  thirty-six  and  a  half  hours'  work.  But  in  the  last  drag  the 
net  was  found  to  contain  a  very  large  number  of  dog-fishes,  showing 
that  the  ground  had  been  invaded  by  these  predaceous  forms,  and  in 
such  a  case  it  is  usual  for  the  other  fishes  to  move  away. 

The  occiurence  of  dog-fishes  in  this  region,  where  they  have  not 
uncommonly  been  taken,  and  the  frequent  presence  of  various  other 
species  characteristic  of  deeper  water,  as  ling,  hake,  Lumpervas^  the 
Norway  pout,  d^.,  is  probably  explained  by  the  extension  along  the 
southern  coast  of  the  Moray  Firth  of  a  channel  or  gut  of  deeper 
water,  an  ofifshoot  from  the  North  Sea,  along  which  the  fishes  referred 
to  make  their  way. 

The  next  haul  of  the  trawl  was  made  in  the  Dornoch  Firth,  o£f 
Dunrobin,  on  the  night  of  6th  October,  in  from  eight  to  thirteen 
fathoms.  As  a  result  of  the  four-anda-half  hours'  drag  only  405 
marketable  fishes  were  secured,  including  thirty-six  haddocks,  thirty 
gurnards,  295  plaice,  thirty-four  common  dabs,  and  six  thombacks. 

The  second  haul  on  this  ground  was  more  productive  ;  it  wajs  made 
in  from  five  to  twelve  fathoms,  and  lasted  for  four  hours  and  a  quarter. 
The  aggregate  number  of  fishes  taken  was  2282,  of  which  1544  were 
marketable  and  738  unmarketable.  ELaddocks  were  again  <  scantily 
represented,  totalling  thirty-four,  of  which  eight  were  too  small  to  be 
marketable,  the  other  twenty-six  being  all  large.  This  is  not  un- 
commonly the  case  in  the  Dornoch  Firth,  where  some  of  the  largest 
haddocks  I  have  seen  were  taken.  These  old  and  large  fish,  occasion- 
ally very  thin  and  infested  with  ectoparasites,  and  rarely  fat,  are 
probably  sluggish  and  less  able  to  escape  their  foes  than  when 
smaller,  and  make  their  way  into  the  shallow  bays,  where  they  are 
much  more  secure  from  the  attacks  of  the  larger  predaceous  forms. 
The  plaice  taken  numbered  1519,  all  but  ninety-seven  of  market- 
able size.  The  large  class  was  represented  by  fifteen  individuals^  the 
medium  by  202,  the  small  by  480,  and  the  very  small  by  725. 
Among  the  other  flat-fishes  were  four  briU,  five  lemon  soles,  and  618 
common  dabs,  of  which  twenty  were  marketable.  There  were  also 
eighty-nine  gurnards,  seven  thombacks  and  six  anglers,  and  twenty- 
five  squids. 

The  next  drag  was  also  productive,  yielding  1957  fishes,  1605  being 
marketable.  The  catch  included  fourteen  cod,  ninety  codling,  170 
marketable  haddocks — of  which  115  were  large,  twenty  medium,  and 
thirty-five  small, — eleven  whitings,  and  sixty-six  gurnards.  Among  the 
1335  plaice  taken,  1218  were  marketable,  the  large  class  comprising 
fifty-three,  the  mediums  158,  the  small  dass  358,  and  the  very  small 
649.  There  were  also  three  brill,  nineteen  lemon  soles,  and  228 
common  dabs. 

Other  six  hauls  were  made  in  the  Dornoch  Firth,  the  total  catch 
varying  from  3814  to  506 ;  in  the  latter  instance,  however,  the  net 
caught  on  the  bottom  and  got  torn  after  being  down  forty-five  minutes. 
The  largest  catch  included  eighteen  baskets  of  haddocks,  mostly  large, 
nine  of  plaice,  one-and-a-quarter  of  codlings,  and  one  of  gurnards,  as 
weU  as  eight  cod,  two  brill,  five  lemon  soles,  eighty  common  dabs,  and 
six  thombacks. 

The  aggregate  number  of  fishes  obtained  in  the  eight  hauls  which 
were  completely  enumerated,  and  which  comprised  thirty-one-and-a- 
half  hours'  actual  fishing,  was  18,084,  of  which  12,284  were  marketable 
and  5800  unmarketable,  the  average  numbers  per  hour's  fishing 
being  respectively  574*1,  390,  and  184*1.  It  was  considerably  less, 
therefore,  than  at  Burghead  Bay.  The  particulars  are  as  follows,  I. 
representing  the  marketable  and  II.  the  immarketable  fishes: — 
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It  will  be  seen  that  plaice  occupied  first  position  with  a  total  of  9677, 
of  which  8591  were  nuirketable ;  dabs  followed  with  4772,  comparativelj 
few  being  marketable,  the  third  place  being  occupied  by  haddocks  with 
a  total  of  2424,  all  saye  forty-two  being  marketable.  Whitings  were 
very  poorly  represented,  the  total  being  only  twenty-eight,  but  gurnards 
were  abundant,  and  the  number  of  bnll  was  considerable,  viz.  twenty- 
three.  It  may  be  of  interest  to  compare  the  average  catch  of  the 
marketable  fish  per  hour's  fishing  with  the  corresponding  averages 
for  Burghead  Bay  on  the  south  coast,  and  I  place  them  here  in 
conjunction : — 
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In  the  case  of  gurnards  and  common  dabs  the  comparison  of  the 
marketable  fishes  ^one  may  not  accurately  represent  the  true  pro- 
portions caught,  because  the  selection  of  these  cheap  varieties  may 
differ. 

The  proportions  of  the  various  selections  of  the  plaice  and  haddocks 
taken  in  the  Dornoch  Firth  in  the  hauls  in  question  are  these : — 


1st, 
2nd, 
3rd, 
4th, 


Plaice. 

Haddock 

262 

1,630 

1,398 

234 

2,424 

518 

4,507 

— 

8,591 


2,382 


If  compared  with  the  similar  figures  for  Burghead  Bay  (p.  34),  the  great 
difference  in  the  proportion  of  large  and  small  haddocks  in  the  two 
places  is  apparent.  In  the  former  locality  the  percentage  of  small 
plaice  was  sixty-seven,  while  in  the  Dornoch  it  was  80*7 ;  the  percentage 
of  small  haddocks  at  Burghead  Bay  was  ninety-seven,  and  at  the 
Dornoch  it  was  24*3. 

The  results  in  the  Dornoch  Firth  did  not  show  any  diminution  of  the 
catches  in  the  later  hauls  such  as  was  exhibited  at  Burghead  Bay.  On 
the  contrary,  the  later  hauls  were  rather  more  productive  than  the 
earlier  ones.     Thus  the  first  three,  which  lasted  altogether  for  thirteen 
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hours  and  a  half,  yielded  7038  fishes,  of  which  5002  were  marketable, 
whUe  the  la^t  three  hauls,  which  lasted  for  thirteen  hours,  produced 
8790  fishes,  of  which  5946,  or  nearly  a  thousand  more,  were  marketable. 
With  regard  to  fiat-fishes,  the  aggregate  number  of  plaice  in  the  first 
three  hauls  was  4170,  and  in  the  kust  three  4164 ;  the  number  of  dabs 
in  the  first  three  hauls  was  1539,  and  in  the  last  three  2432. 

The  vessel  left  the  Dornoch  Firth  on  the  morning  of  9th  October,  the 
next  drag  being  made  for  four  hours  and  forty  minutes,  just  outside  of 
Tarbet  Ness,  in  from  nine  to  twenty  fathoms.  The  catch  consisted  of 
1971  fishes,  the  marketable  numbmng  1488,  and  the  unmarketable 
483.  Included  in  the  total  were  106  codlings,  100  haddocks,  none  of 
which  were  small,  and  118  gurnards,  mostly  large.  The  plaice  numbered 
1245,  of  which  1153  were  marketable,  615  belonging  to  the  fourth  class, 
366  to  the  third,  119  to  the  second,  and  53  to  the  first.  The  number 
of  common  dabis  was  390,  and  there  were  also  three  brill,  four  lemon 
soles,  and  five  tbombacks. 

The  next  haul  was  made  a  little  farther  out,  in  from  nineteen  to 
twenty-five  fathoms,  Tarbet  Ness  bearing  W.S.W.,  and  it  lasted  for 
three  hours  and  twenty  minutes.  The  fishes  taken  numbered  only  629, 
of  which  452  were  marketable.  Included  amongst  them  were 
three  cod,  twenty  codlings,  146  haddocks — sixty-seven  large,  thirty 
medium,  and  forty  small, — ten  whitings,  two  ling,  and  fifty  gurnards. 
The  flat-fishes  comprised  242  plaice,  of  which  219  were  mar^table,  viz. 
twenty-four  large,  seventy-four  medium,  twenty  small,  and  1 10  very 
small,  and  twenty-three  too  small  to  be  marketable.  There  were  also 
fourteen  lemon  soles,  all  marketable,  139  small  common  dabs,  and 
three  thornbacks. 

The  vessel  then  steamed  to  Aberdeen  Bay,  where  three  drags  were 
made  on  10th  October.  The  first,  in  from  five  to  twelve  fathoms,  off 
Newburgh,  lasted  for  four  hours  and  a  quarter.  The  catch  was  not 
enumerated,  but  it  was  considerable,  consisting  of  twenty-one  baskets  of 
small  haddocks  and  three-quarters  of  a  ba^et  of  large,  and  seven 
baskets  of  plaice,  three  containing  mediums,  two  small,  and  two  extra 
small.  There  were  also  a  basket  of  common  dabs,  a  brill,  a  codling, 
and  twenty  whitings.  The  unmarketable  fishes  filled  three  baskets,  so 
that  the  aggregate  quantity  was  about  thirty-three  baskets. 

In  the  ^ird  haul,  which  lasted  for  five  hours,  in  from  five  to  ten 
fathoms,  2574  marketable  fishes  were  taken,  viz.  1572  haddocks,  all 
except  fourteen  large  belonging  to  the  third  class,  817  plaice,  of  which 
twelve  were  large,  372  medium,  223  small,  and  210  very  small,  two 
brill,  160  common  dabs,  and  twenty-three  gurnards. 

The  fishes  taken  in  the  second  haul  were  enumerated,  the  haul  lasting 
for  five  hours  and  ten.  minutes,  in  from  four  to  twelve  fathoms.  The 
total  number  was  3003,  of  which  2619  were  marketable  and  384  un- 
marketable. The  haddocks  numbered  1555,  and  comprised  ten  large,  no 
mediums,  and  1522  small,  besides  twenty-three  too  small  to  be  saleable. 
There  were  948  plaice,  839  being  marketable,  viz.  228  mediums,  341 
small,  and  270  very  small ;  there  were  also  109  unmarketable.  Besides 
these  were  thirteen  codling,  nine  whiting,  thirty  gurnards,  three  brill, 
and  445  common  dabs. 

II.  Special  Statistics  of  North  Sea  Fishsbibs. 

In  last  annual  Report*  I  discussed  in  some  detail  the  statistics 
relating  to  the  Nort^  Sea  fisheries,  particularly  in  connection  with 
trawling,  and  formulated  a  scheme  of  statistics  with  the  special  object 

•  T«mtitik  Ann.  Rep.,  Part  111.,  '*  North  Soa  Investigations,"  p.  74  et  te^.,  p.  185. 
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of  ascertainlDg  in  a  definite  way  the  productiveness  of  the  fishing 
grounds  in  successive  years.  The  principal  points  emphasised  were  the 
necessity  of  dealing  with  the  catches  of  the  individual  vessels,  those 
using  different  methods  of  fishing  being  kept  separate  and  distinct,  and 
the  obtaining  of  particulars  as  to  the  precise  locality  where  the  fish  were 
caught.  I  also  furnished  tables,  illustrated  by  charts,  giving  these 
particulars  for  a  large  number  of  trawlers  fishing  throughout  the  year 
1902,  and  during  part  of  the  year  1891.  This  system,  which  I  described 
before  the  Committee  on  Ichthyological  Research  in  October  1901,*  and 
was  commended  by  them,  was  also  approved  by  Continental  experts,  and 
has  been  continued  since. 

It  has,  however,  been  deemed  desirable  that  the  detailed  information 
thus  acquired,  which  also  throws  much  light  on  the  distribution  and 
migration  of  the  food  fishes  on  the  different  grounds,  as  indicated  in  the 
following  pages,  should  be  reserved  for  the  use  of  the  International 
Committee  now  engaged  in  fishery  research  in  the  North  Sea,  and  I 
propose  here  only  to  indicate  a  few  of  the  points  of  contract  between 
the  returns  for  1901  and  those  for  1902. 

The  great  variation  in  the  relative  abundance  or  distribution  of  the 
various  food  fishes  on  the  grounds  in  the  dififerent  parts  of  the  North 
Sea  is  again  revealed,  more  particularly  when  the  deep-water  areas  to 
the  south,  south-east,  and  east  of  the  Shetlands  are  contrasted  with  the 
more  southern  and  eastern  areas,  where  the  water  is  not  so  deep.  As  I 
pointed  out  last  year,  this  fact  may  exercise  a  very  considerable  influence 
on  the  statistics  of  the  fish  landed  according  to  the  areas  which  are 
chiefly  frequented  by  the  fishing  vessels  in  any  particular  year.  The 
circumstance  adverted  to  t  that  trawlers  last  year  had  resumed  opera- 
tions in  greater  force  on  the  Fisher  Bank  than  for  some  time  past,  and 
that  this  change  in  the  locality  of  fishing  would  particularly  affect  the 
catches  of  flat-fishes,  especially  plaice,  witches,  and  megrims,  has  been 
borne  out  by  the  facts.  The  accompanying  Table,  which  shows  the 
number  of  Wdings  from  the  various  square-areas  (as  numbered  in  the 
charts  referred  to)  in  each  month  of  the  year,  so  far  as  the  particulars 
were  ascertained,  indicates  how  greatly  the  area  of  fishing  was  shifted. 
Squares  XXY.  and  XXXI.  represent  the  grounds  known  locally  as  the 
Fisher  Hank,  and  it  will  be  seen  that  while  only  34  landings  from  these 
two  areas  were  registered  in  1901,  there  were  no  less  than  173  in  1902. 
On  the  other  hand,  the  proportion  in  most  of  the  areas  to  the  south, 
east,  and  south-east  of  the  Shetlands  was  less,  viz.,  XI.,  XIY.,  XYIII., 
and  XIX.  Thus,  in  the  cases  recorded,  the  quantity  of  plaice  landed 
from  the  two  areas  in  question  on  the  Fisher  Bank  was  128|  cwts.  in 
1901,  while  last  year  the  quantity  was  764|  cwts. ;  the  aggregate  from 
all  the  trawlers  fishing  there  (oiUy  part  of  whose  catches  are  included) 
was  of  course  much  greater.  The  effect  on  the  statistics  of  fish  landed 
of  this  change  will  be  readily  understood  from  the  Tables  showing  the 
percentage  proportions  of  flat-fishes  in  different  areas. 


^  Report  of  the  Committee  oti  Ichikyological  Ruearck,  pp.  viii,  1-8  ;  1901  [Cd.  1312]. 
t  Tweniidh  Ann,  Rep,,  Peart  III.,  p.  86. 
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III.  The  Distribution  and  Migrations  op  the  Food  Fishes. 

The  investigations  on  board  trawlers  have  also  furnished  a  considerable 
body  of  evidence  with  regard  to  the  distribution  of  both  young  and  adult 
fishes  on  the  deep-water  grounds  and  on  those  inshore.  The  experiments 
made  by  fixing  on  a  small-meshed  net  around  the  cod-end  of  the  otter- 
trawl,  in  order  to  capture  the  smaller  fishes  which  escape  through  the 
meshes  of  the  latter,  give  much  important  information  as  to  the  presence 
at  the  time  on  the  ground  when  the  haul  was  made  of  the  very  young 
forms  of  the  food  fishes,  as  described  below.  But  the  records  of  the 
marketable  and  unmarketable  fishes  taken  with  the  ordinary  net  are 
likewise  of  importance,  both  in  regard  to  the  distribution  of  the  fish 
and  to  the  action  of  the  trawl  in  capturiug  immature  individuals.  It 
will  be  found  that  the  proportion  of  these  taken  dififers  largely  with 
dififerent  species. 

In  most  cases  the  classification  of  the  fishes  adopted  by  the  trawler, 
into  marketable  and  unmarketable,  represents  roughly  the  difference  in 
the  size,  since  the  value  of  most  of  those  taken  depends  upon  the  size. 
Thus,  whether  or  not  codling,  whiting,  haddocks,  witches,  <fec.,  be  taken 
to  market  or  thrown  overboard  depends  upon  the  size,  for  there  is 
always  a  market  for  them.  But  the  selection  may  be  somewhat  different 
at  different  times,  or  even  by  different  men ;  for  example,  if  prices  rule 
high  smaller  fish  than  usual  may  be  brought  ashore ;  if  prices  are  low  it 
may  be  considered  not  worth  while  to  take  the  smallest.  Moreover,  the 
selection  in  the  case  of  some  of  the  cheaper  kinds,  as  gurnards  and  dabs, 
is  very  variable,  and  with  some  other  forms  usually  considered  inedible, 
as  anglers,  the  larger  only  are  made  use  of,  and  it  may  be  not  at  all. 
The  following  sizes  may  be  given  as  generally  ruling  whether  the  fish 
are  marketable  or  unmarketable: — (Exiling  lU  inches,  haddock  9-9|| 
inches,  whiting  9-9  j  inches,  lemon  sole  8-8^  inches,  witch  9-10  inches, 
megrim  9-10  inches,  brill  and  turbot  8-9  inches,  oat-fish  14-15  inches, 
ling  15-16  inches,  tusk  14-15  inches,  hake  15  inches.  These  limits  are 
derived  from  measurements  on  board  the  vessels,  but  the  number  of 
small  forms  obtained  of  the  four  last  is  small. 

A  study  of  the  facts  shows  that  the  proportions  of  the  marketable  and 
unmarketable  varies  very  comdderabiy  with  different  species,  and 
furnishes  evidence  of  the  presence  or  absence  of  the  younger  fishes  on 
the  ground. 

Plaice  (PleuronecUs  plateaaa). 

The  distribution  of  the  young  of  this  fish  is  well  known,  the  very 
young  stages,  foUowing  the  assumption  of  the  adult  form,  being  found 
at  the  margin  of  the  beach  or  in  shallow  tidal  estuaries  as  the  Solway ; 
and  as  they  increase  in  size  they  move  further  out  into  somewhat  deeper 
water.  In  the  hauls  made  on  board  the  steam-trawlers  the  proportion 
present  varied  very  much  according  to  the  prevailing  deptii  of  water  in 
which  the  draff  was  made.  In  the  foregoing  pages  and  in  the  Tables 
appended  particulars  are  given  showing  this  proportion  in  different 
cases.  But  if  all  plaice  must  begin  their  bottom-life  quite  at  the  margin 
of  the  sea,  the  cases  where  the  larger  plaice  are  taken  is  deep  water  at 
considerable  distances  from  shore  acquire  some  interest  as  showing  the 
extent  of  the  migration  of  this  fi^  from  its  original  habitat  when 
young.  I  have  tabulated  the  hauls  with  this  object  in  view,  and 
beginning  with  those  nearest  shcMre,  and  in  least  depths,  I  find  that  in 
the  Moray  Firth,  from  about  two  and  a  half  to  four  miles  from  shore, 
in  depths  from  eighteen  to  twenty-seven  fathoms,  sixteen  or  seventeen 
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hauls  yielded  796  plaice,  none  of  which  were  unmarketable.  Farther 
ofi,  on  Smith  Bank  and  near  it,  a  number  of  hauls  gave  an  aggregate  of 
417  plaice,  none  of  which  were  unmarketable,  the  depths  ranging  from 
twenty-two  to  thirty-five  fathoms.  In  twenty  fathoms,  off  Tarbet  Ness, 
twenty-six  were  taken  in  a  haul,  and  none  were  small ;  in  a  haul  in 
fifty  fathoms  twelve  miles  ofif  the  south  shore  three  were  got,  all  large ; 
and  about  eight  miles  off  Kinnaird  Head,  in  83-85  fathoms,  none  were 
taken  in  a  haul. 

tn  hauls  extending  into  shallow  water,  as  four,  five,  and  six  fathoms, 
a  small  proportion  of  unmarketable  plaice  may  be  obtained. 

At  the  depression  off  Aberdeen,  known  locaUy  as  the  Dog  Hole,  in 
depths  from  fifty-seven  to  seventy  fathoms,^  and  from  eight  to  thirteen 
miles  from  land,  six  plaice  were  got  in  seven  hauls — viz.,  three  in  two 
hauls  in  57  fathoms,  one  in  58  fathoms,  one  in  65  fathoms,  and  one  in 
70  fathoms — and  none  were  small  or  unmarketable. 

In  the  hauls  on  the  north-eastern  grounds,  several  large  plaice  were 
taken  in  about  fifteen  hauls  in  sixty-five  fathoms,  sixty-five  miles  8.E. 
by  £.  of  Sumburgh  Head,  Shetland,  which  was  the  nearest  land.  None 
were  taken  in  63  and  81  fathoms,  about  87^  miles  N.£.  of  Buchan  Ness, 
or  about  fifty  miles  from  Fair  Isle  and  sixty-five  miles  from  the 
Orkneys ;  but  nearer  Fair  Isle,  about  eighteen  to  twenty-two  miles  to 
the  south-east,  in  sixty-five  and  sixty-six  fathoms,  193  plaice  were  taken 
in  October  in  nineteen  hauJs — some  being  got  in  each,  the  numbers 
varying  from  one  to  twenty-six,  and  they  were  all  large.  The  usual 
range  of  their  size  was  about  twenty  inches.  Several  measured  twenty- 
six  and  twenty-seven  inches,  and  the  four  smallest  were  43*4, 39*0, 39*8, 
and  37*5  centimetres — from  seventeen  to  fourteen  and  three-quarter 
inches.  None  were  taken  in  seventy-five  and  seventy-eight  fathoms 
sixty  miles  S.E.  by  E.  j  E.  from  Flugga,  Shetlands,  the  nearest  land 
being  Whalsey  Island,  about  fifty  miles  distant^  nor  at  a  point  twenty- 
two  miles  east  in  eighty-five  fathoms,  in  latitude  approximately  61°  ;  nor 
in  sixty-five  fathoms  sixty-five  miles  S.E.  by  S.  ^  S.  of  Fetlar  Island, 
the  nearest  land  being  about  fifty  miles  distant.  Nor  were  any  plaice 
tak^i  in  the  eleven  hauls  in  from  sixty-four  to  eighty-one  fathoms,  east- 
wards from  the  northern  part  of  the  coast  of  Aberdeenshire. 

These  facts,  while  they  prove  the  absence  of  the  smaller  plaice  from 
the  deeper  water,  even  in  proximity  to  the  coast,  show  that  the  adult 
fishes  may  migrate  from  it  considerable  distances  into  deep  water.  The 
deepest  water  in  which  any  were  procured  was  seventy  faUioms,  and  the 
greatest  distance  from  land  was  sixty-five  miles,  in  sixty-five  fathoms. 
The  occurrence  of  plaice  in  the  localities  described,  particularly  near 
Fair  Isle,  and  Uieir  absence  from  the  other  localities,  is  probably 
accounted  for  by  the  comparatively  shoal  water  which  extends  for  a  con- 
siderable distance  eastwanls  from  the  Orkneys  and  up  towards  Fair  Isle, 
and  which  probably  facilitates  their  wandering  (Plate  I.). 

Of  even  greater  interest  are  the  phenomena  presented  by  the  plaice 
on  the  Great  Fisher  Bank.  In  the  hauls  made  there  last  June,  in 
thirty-four  fathoms,  about  170  miles  E.  by  S.  from  Aberdeen,  519  plaice 
were  taken  in  nine  hauls,  some  being  got  in  each,  the  number  varying 
from  eight  to  ninety-one — ^and  plaice  are  said  to  have  been  some  years 
ago  much  more  abundant  there  than  they  are  now.  None  of  these 
plaice  were  small  or  unmarketable.  The  nearest  land  is  Norway,  but 
from  the  existence  of  the  deep  water  along  that  coast  and  other  reasons, 
it  is  improbable  that  the  plaice  in  the  region  in  question  come  thenoe. 
The  distance  from  tixe  Danish  coast  (at  the  limfjord)  is  160  mUes,  and 
it  is  probable  that  the  plaice  are  derived  from  that  quarter,  or  further 
south,  reaching  the  Fisher  Bank  vid  the  Dogger.    Our  east  coast  is  cut 
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off  from  it  by  The  Gut,  and  is  more  distant.  The  Fisher  Bank  plaice 
must  at  all  events  travel  a  long  distance  from  the  beaches  in  the  course 
of  their  growth. 

That  plaice  do  travel  great  distances  has  been  shown  by  the  experi- 
ments I  made  some  years  ago  by  marking  large  numbers  in  the  Firth  of 
Forth  and  neighbourhood.  It  was  found  that  they  migrated  northwards 
along  the  coast,  and  some  which  had  been  liberated  in  the  Firth  of  Forth 
were  caught  a  year  and  more  afterwards  in  the  Moray  Firth,  more  than 
150  miles  from  the  place  where  they  were  set  free.  Still  later,  another 
was  re-taken  near  Dunnet  Head,  on  the  north  coast  of  Caithness,  near 
the  Orkney  Islands,  which  must  have  travelled  at  least  over  200  miles 
from  the  place  of  liberation.  In  all  these  cases  the  movement  of  the 
plaice  was  in  a  direction  opposite  to  the  prevailing  surface  current.* 

From  observations  I  have  made  on  the  rate  of  movement  of  the  plaice 
confined  in  the  large  tidal-tank  at  the  Bay  of  Nigg  Laboratory,  some 
idea  may  be  gained  of  the  distance  that  might  be  covered  in  a  short 
period.  The  plaice  there  are  tame  and  swim  leisurely  around  the  tank 
near  the  surface,  especially  at  feeding  time,  and  I  found  that  while 
gently  swimming  in  this  way  they  moved  at  tiie  rate  of  from  100  to  140 
feet  in  a  minute.  This  leisurely  movement,  if  continued  for  one  hour, 
would  take  them  a  distance  considerably  over  a  mile ;  when  disturbed, 
as  by  pushing  a  stick  into  the  water,  they  dart  off  with  great  rapidity. 
Since  the  smallest  plaice  taken  on  the  deep-water  grounds  was  some 
years  of  age,  it  is  easy  to  understand  how  a  distance  of  50  or  100  miles 
can  be  traversed  by  them  by  a  leisurely  movement^  even  if  it  were 
accomplished  at  long  intervals. 

Floundeb  {PlmronecUaflesm). 

In  the  hauls  on  the  trawlers  comparatively  few  flounders  were  taken, 
and  they  were  for  the  most  part  lai^,  although  not  always  taken  to 
market.  From  the  known  habitat  of  this  fish — more  shore-loving  and 
eetuarine  than  the  plaice  in  its  early  stages,  and  never  wandering  into 
deep  water  when  adult — ^this  was  to  be  expected,  and  the  observations 
made  are  chiefly  of  interest  in  connection  with  its  migrations  from  the 
shallows  into  moderately  deep  water. 

The  facts  establish  two  weU-marked  migrations  of  the  flounder  from 
the  shaUow  water  to  the  deeper  water,  one  in  early  spring  and  the  other 
in  autumn.  The  statistics  of  the  '*  Garland ''  may  be  first  summarised. 
At  the  seven  stations  in  the  Firth  of  Forth,  in  575  hauls  of  the  net 
throughout  the  year  for  ten  years  1886-1895,  the  321  flounders  taken 
were  thus  distributed  in  the  different  months ;  the  Table  also  shows  the 
distribution  of  the  flounders  taken  in  St.  Andrews  Bay  in  the  same 
period,  and  in  the  Moray  Firth  by  the  "  Garland ''  in  the  years  from 
1886  to  1900:— 
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*  Seven  hauls.  In  the  Moray  Firth  fiye  hauls  were  made  in  January,  none  in  March — 
which  would  have  given  a  high  average— 19  in  June,  19  in  October,  12  in  November,  and 
four  in  December. 

These  figures  show  how  the  numbers  rapidly  increase  in  February, 
March,  and  April,  and  diminish  in  May  and  June,  increasing  again 
slightly  in  August. 

The  particulars  of  the  flounders  taken  by  the  trawlers  employed  in  the 
inshore  waters  of  the  Moray  Firth  and  Aberdeen  Bay  may  be  contrasted 
with  those  of  the  **  Qarhjid"  but  no  hauls  were  made  in  the  month 
of  April  in  either  of  the  areas  named,  and  not  in  Aberdeen  Bay  in 
August: — 
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It  is  evident  from  these  figures  that  the  migration  a  little  offihore  in 
spring  is  very  marked,  and  that  there  is  also  a  migration  of  the  same 
land  m  autumn  mudi  less  considerable,  and  not  quite  correroonding  in 
the  period  in  the  difibrent  regions  so  far  as  these  hauls  diow.  The 
spring  migration  is  for  spawning,  the  spawning  period  being  in  Feb- 
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ruary,  March,  April,  and  May,  and  the  fishes  which  are  taken  at  this 
time  are  large  and  ripe,  e,g.  in  February  and  March  in  the  Moray  Firth 
they  were  very  large  and  spawning.  In  March  342  were  taken  in  a 
single  haul  in  the  Dornoch  Firth,  in  from  twelve  to  sixteen  fathoms, 
and  other  three  haulg  yielded  148  ;  of  the  total  of  490  flounders  only  54 
were  rejected  as  unmarketable,  although  mature  fishes.  In  Spey  Bay 
in  four  hauls  255  were  caught,  of  which  219  were  taken  to  market.  In 
Februaiy  eight  hauls  in  Burghead  Bay,  in  from  seven  to  thirty 
fathoms,  yielded  no  flounders ;  three  hauls  in  the  same  place  at  the 
middle  of  March,  in  from  seven  t(^  twelve  fathoms,  produced  39,  all 
large  and  marketable.  In  four  hauls  in  the  Dornoch  in  February,  in 
six  to  twelve  fathoms,  215  were  caught,  all  taken  to  market;  in  March, 
as  stated,  the  four  hauls  in  the  same  place  produced  490. 

There  is  some  evidence  as  to  the  depths  and  distance  from  shore  that 
may  be  reached  by  the  flounders  in  their  spawning  migration.  As  a 
rule  they  do  not  go  above  two  or  three  miles  from  shore  if  the  water  is 
of  suitable  depth  ;  but  in  some  cases  they  may  travel  much  further. 
Thus,  while  none  were  taken  in  numerous  hauls  on  Smith's  Bank  in  the 
summer  and  autumn,  two  large  individuals  were  got  there  on  19th  March 
in  one  of  five  hauls  in  from  nineteen  to  twenty-eight  fathoms,  the 
nearest  shore  being  about  twelve  miles  distant,  and  a  channel  of  deep 
water,  exceeding  thirty  fathoms,  intervening  between  it  and  Smith's 
Bank.  Two  large  ones  were  also  taken  on  February  9th,  in  from 
twenty-five  to  thirty  fathoms,  six  miles  east  of  Cromarty.  In  some 
years  also,  flounders  were  taken  by  the  "  Garland  "  at  the  Firth  of 
Forth  Stations  VIII.  and  IX. ;  the  former  in  from  twenty  to  thirty 
fathoms,  two  to  seven  miles  from  shore,  the  latter  in  twenty-nine  to 
thirty-two  fathoms,  nine  miles  oflf.  They  mostly  occurred  at  Station 
VIII.  in  March  and  April ;  in  some  years  none  were  got  in  any  month, 
and  in  1889  forty-one  were  caught,  some  at  both  stations,  a  very 
imusual  number,  viz.  nine  in  April,  one  in  May,  nine  in  June,  thirteen 
in  July,  four  in  August,  and  five  in  October.  None  were  taken  at 
either  station  in  that  year  in  January,  February,  March,  or  November. 
On  referring  to  the  temperature  observations,  I  find  that  in  that  year 
the  bottom-temperature  was  above  the  mean  in  January  and  February, 
in  January  by  2*2®  F, ;  in  March  it  was  normal,  while  in  April,  May, 
and  June  it  was  below  the  mean — in  April  by  about  1°  F.,  and  in 
May  by  2*3®  and  2  0®  F.;  and  in  July,  August,  and  October  the  tem- 
perature of  the  bottom  water  exceeded  the  mean,  at  Station  VI 11.,  by 
1-6°  F.  in  July,  1*9°  F.  in  August,  17°  F.  in  October,  and  OS*  in 
November,  and  at  Station  IX.  by  2-8°  F.  in  July,  1-9°  in  August,  1-6'' 
in  October,  and  0*8°  in  November. 

With  regard  to  the  subsidiary  autumn  migration,  the  largest  number 
of  flounders  was  taken  in  the  Dornoch  Firth  in  August,  viz.  194  in  five 
hauls  in  from  five  to  eleven  fathoms ;  none  were  taken  in  June,  eleven 
were  got  in  July  in  seven  hauls,  none  in  September  in  two  hauls,  and 
none  in  October  in  twenty-six  hauls.  In  Aberdeen  Bay,  on  the  other 
hand,  the  largest  hauls  were  obtained  in  October  and  November  in  from 
six  to  sixteen  fathoms  ;  no  hauls  were  made  in  August. 

It  thus  appears  that  the  adult  flounders  leave  the  shallow  waters  to 
spawn  in  spring  in  deeper  water  a  little  ofifshore,  returning  in  June, 
and  that  later  many  of  them  again  move  oflf. 

Common  Dab  {PUuronecUs  limwnda). 

In  some  respects  the  plaice  occupies  an  intermediate  position  between 
the  flounder  and  the  common  dab.    The  quite  young  specimens  of  the 
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latter,  while  abundant  in  the  shallow  water  on  the  beaches  and 
estuaries,  are  not  confined  to  them  like  the  flounders  and  plaice,  and 
may  be  got  in  numbers  beyond  the  range  of  the  young  plaice.  The 
adult  is  also  more  widely  distributed,  and  is  found  in  deeper  water  and 
further  from  the  shore  than  the  plaice,  but  the  numbers  are  much 
reduced  in  the  deeper  water  on  the  north-eastern  grounds,  where  the 
long  rough  dab,  witch,  and  megrim  exist  in  greatest  profusion.  On  the 
inshore  grounds  examined,  in  moderate  depths,  the  dab  is  at  least  three 
times  more  abundant  than  the  plaice.  In  Aberdeen  Bay  a  number  of 
hauls  yielded  39,685  dabs  and  12,475  plaice,  and  when  it  is  borne  in 
mind  that  a  considerable  proportion  of  the  smaller  dabs  escape  from 
the  meshes  of  the  net — they  can  be  seen  swimming  about  the  net  when 
it  is  hauled — it  is  evident  the  proportion  is  even  greater  than  repre- 
sented. In  the  Moray  Firth  the  "Garland"  caught  altogether 
24,615  dabs  and  8813  plaice ;  at  the  six  inshore  stations  the  proportion 
was  1*3  dabs  to  one  plaice,  and  at  the  outer  stations  in  deeper  water 
the  proportion  was  24*2  dabs  to  one  plaice. 

The  hauls  made  in  the  "  Dog  Hole,"  off  Aberdeen,  in  from  fifty-five 
to  seventy  fathoms,  yielded  ten  plaice  and  383  dabs.  On  the  north- 
eastern grounds  the  abundance  of  dabs  is  much  less.  In  six  hauls 
made  in  September,  in  sixty-five  fathoms,  sixty-five  miles  S.E.  by  E.  of 
Sumburgh  Head,  the  number  taken  was  fifty -three ;  some  were  procured 
in  each  haul — from  three  to  seventeen.  In  October  none  were  got  in  a 
haul  in  81  fathoms  97  miles  N.E.  of  Buchan  Ness,  nor  in  63  fathoms, 
87|  miles  N.E.  But,  as  was  the  case  with  the  plaice,  on  the  grounds 
about  eighteen  to  twenty-two  miles  south-eastwards  from  Fair  Isle,  in  65 
fathoms,  they  were  represented,  756  being  taken  in  nineteen  hauls, 
the  plaice  numbering  193.  In  the  series  of  hauls  made  by  the  ''  Cale- 
donia "  in  June,  in  from  sixty-four  to  eighty-one  fathoms,  about  eighty 
miles  east  from  Buchan  Ness,  only  two  were  caught,  both  taken  in  one 
drag  in  seventy-nine  fathoms.  In  two  hauls  taken  in  May,  about  sixty 
miles  S.E.  by  E.  of  Flugga,  Shetlands,  two  were  caught,  both  in  seventy- 
eight  fathoms.  In  a  haul  twenty-two  miles  east  from  Flugga,  in  eighty- 
five  fathoms,  none  were  got ;  but  in  four  hauls  in  sixty -five  fathoms, 
about  fifty  miles  from  the  Shetlands — a  ground  which  yielded  no  plaice 
— no  less  than  1188  were  taken,  one  five-hours'  haul  producing  529 
specimens.  On  the  Fisher  Bank  the  dabs  were  less  numerous  than  the 
plaice,  the  nine  hauls  yielding  only  twenty-six. 

The  common  dab  may  spawn  far  from  shore  and  in  deep  water,  for  on 
19th  May  most  of  those  caught  in  the  hauls  in  sixty-five  fathoms,  fifty 
miles  from  land,  were  found  to  be  nearly  quite  ripe,  and  some  were 
spawning.  Ten  females  and  five  males  which  had  passed  through  the 
meshes  of  the  otter-trawl  and  were  caught  in  the  small-meshed  net  were 
subsequently  examined  and  measured.  They  were  all  approaching  ripe- 
ness, the  females  ranging  in  size  from  137  to  174  mm.  (5^-6 J  inches) 
and  the  males  from  99  to  137  mm.  (3^5^  inches).  The  temperature 
of  the  bottom-water  was  42° -5  F.,  and  of  the  surface  46°-6  F. 

While  that  is  so,  however,  comparatively  few  young  dabs  were  taken 
in  the  small-meshed  net  in  the  deeper  water.  On  the  inshore  grounds 
they  were  taken  in  great  profusion,  as  small  as  from  32  or  34  mm. 
upwards  in  May,  and  under  40  mm.  in  September  and  October ;  but 
offshore  the  smallest  individuals  were  much  larger.  For  example,  in 
the  haul  above  referred  to  the  smallest  was  99  mm. ;  and  in  the 
September  hauls,  south-east  of  Sumburgh  Head,  only  six  common  dabs 
were  found  in  the  small-meshed  net,  and  they  measured  from  120  to 
1 50  mm.,  while  there  was  a  profusion  of  small  long  rough  dabs  from 
28  mm.  and  upwards.     In  the  haul  on  31st  August  in  the  same  place 
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there  were  nine,  from  123  to  190  mm.  The  number  taken  in  the 
small-mefihed  net  in  two  drags  in  October,  in  sixty-five  fathoms,  off  Fair 
Isle,  was  38,  measuring  from  82  to  179  mm.  (3|-7  inches).  In  a 
drag  in  eighty-five  fathoms,  east  of  Flugga,  none  were  obtained  in  the 
smfJl-medied  net.  The  small  dabs  were  more  abundant  but  not 
numerous  at  the  ''  Dog  Hole,**  off  Aberdeen,  those  taken  in  the  fine-net 
an  August  measuring  from  92  mm.  upwards,  in  November  77  and 
105  mm.,  and  in  December  from  94  mm.  In  eighty-five  fathoms  about 
eight  miles  from  Kinnaird  Head  only  one  was  got  in  July,  and  it 
measured  171  mm. 

From  the  relatively  smaller  abimdance  of  the  adults  in  the  deeper 
water,  one  would  not  expect  the  young  to  be  in  great  numbers,  but  it  is 
surprising  that  none  should  have  been  procured.  It  is  probable  that 
many  or  most  of  the  common  dabs  found  in  the  deep  water  at  a 
distance  from  shore  make  their  way  there  from  the  shallower  waters  as 
the  plaice  does.  We  know  that  the  dab  may  move  considerable 
distances  in  a  comparatively  short  space  of  time.  As  a  result  of  the 
labelling  experiments  to  ascertain  the  extent  of  their  wanderings,  I 
stated  in  the  Eleventh  Annual  Report^  that  ''  it  would  appear  from 
these  experiments  that  the  common  dab  is  much  more  active  than  the 
plaice,  that  it  moves  freely  about  the  territorial  waters,  going  consider- 
able distances  in  comparatively  short  periods,  and  travelling  indifferently 
in  any  direction  ofishore,  or  inshore,  or  along  the  coast.'*  Some  of  the 
labelled  specimens  traveUed  thirty-seven  and  twenty-nine  miles. 

Lemon  Dab  {Plewrtnuctes  microcephdus). 

This  flat-fish  occurred  in  very  many  of  the  hauls,  but  only  rarely  in 
any  considerable  numbers,  and  then  for  the  most  part  in  deepish  water 
in  the  neighbourhood  of  hard  bottom.  It  seems  to  be  widely  scattered 
about  the  North  Sea,  small  forms  being  intermixed  with  the  large 
individuals.  In  Aberdeen  Bay  the  few  captured  showed  a  consider- 
able proportion  of  unmarketable,  viz.  fifty,  to  eighty-two  marketable, 
and  tJiis  occurred  throughout  the  year.  In  the  Moray  Firth  they 
were  got  on  most  of  the  inshore  grounds  sparingly,  but  in  considerable 
numlNdrs  off  Lybster  and  Dunbeath  in  sixteen  to  twenty-four  fathoms. 
Six  hauls  there  in  October,  in  twenty-two  to  twenty-seven  fathoms, 
yielded  1106  lemon  soles,  952  marketable  and  154  unmarketable.  In 
November  179  were  taken  in  one  haul  off  Lybster,  eighty-four  of 
which  were  of  marketable  size,  and  in  January  four  hauls  gave  232,  all 
but  twenty-three  being  marketable.  In  May  one  haul  yielded  six,  all 
unmarketable.  They  also  occur  in  considerable  numbers  on  Smith 
Bank  at  certain  times.  In  May  eighty-two  were  taken  in  a  haul,  all 
but  two  of  which  were  marketable.  In  June  five  hauls  produced 
sixty,  of  which  eleven  were  unmarketable;  in  November  an  hour's 
drag  yielded  twenty  marketable  forms,  and  in  March  four  drags 
furnished  238,  all  except  ten  of  which  were  marketable.  At  the  outer 
stations  of  the  "Garliuid"  in  the  Moray  Firth  1251  lemon  dabs  were 
taken  in  147  hauls,  or  an  average  of  8*5,  while  at  the  stations  near 
shore  427  were  caught,  the  average  being  2*6.  The  numbers  taken  at 
the  ''Dog  Hole"  off  Aberdeen  in  depths  of  from  57  to  70  fathoms 
contrast  with  those  got  in  Aberdeen  Bay ;  eight  hauls  yielded  374,  of 
which  all  but  twenty-five  were  marketable. 

On  the  deep-water  grounds  in  the  north-east,  lemon  dabs  were 
scantily    represented.     None  were  taken  in  the  haul  in  eighty-one 

♦  Pari  JJL,  p.  187 
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fathoms,  ninety-seven  miles  north-east  of  Buchan  Ness,  but  in  the 
nineteen  hauls  near  Fair  Isle  in  October,  in  sixty-five  fathoms,  179 
were  taken,  twenty-six  being  unmarketable.  In  May,  to  the  east  of  the 
northern  part  of  the  Shetlands,  in  two  drags  in  seventy-five  and 
seventy-eight  fathoms,  one  was  obtained  which  was  unmarketable ;  and 
in  the  haul  in  eighty-five  fathoms,  twenty-two  miles  east  of  flugga, 
another  was  taken,  too  small  to  be  marketable,  as  well  as  two  113  and 
117  mm.,  in  the  small-meshed  net.  They  were  caught  also  further 
south  ofif  Sumburgh  Head  in  sixty-five  fathoms,  where  four  hauls  in 
May  furnished  seven,  and  six  in  September  five,  two  of  which  were 
unmarketable.  Seven  hauls  in  sixty-nine  fathoms  about  fifty  to 
seventy  miles  off  the  northern  coast  of  Aberdeen  yielded  only  one ; 
and  ten  hauls  in  from  fifty-eight  to  seventy-eight  fathoms,  in  May, 
east  and  south-east  of  Sumburgh  Head,  furnished  ten,  one  being  un- 
marketable. Twelve  were  obtained  in  the  nine  hauls  on  the  Fisher 
Bank  at  the  beginning  of  June,  one  being  unmarketable.  The 
largest  taken  in  the  deep  water  was  45*4  cm.  (17|  inches) ;  many 
measured  from  fifteen  inches  up  to  these;  few  were  under  twelve 
inches,  and  the  five  smallest  were  174,  180,  189,  192,  and  105  mm. 
(or  above  6}  inches). 

Very  small  lemon  dabs  are  very  rarely  taken.  Holt  has  described  in- 
completely metamorphosed  specimens  about  an  inch  in  length,  taken  in 
a  shrimp  trawl  at  depths  of  sixty-two  and  eighty  fathoms,  in  August, 
ofif  the  south-west  coast  of  Ireland ;  and  later  he  found  specimens  from 
a  length  of  two  to  about  four  inches  in  the  estuary  of  the  Humber.^ 
I  have  also  described  specimens  of  two  inches  from  twenty  fathoms  of 
water ,t  and  Cuningham  found  a  very  large  number  of  young  lemon 
dabs  on  the  Essex  coast  in  June  in  from  two  to  five  fathoms,  measuring 
from  three  to  five  inches.t  In  the  course  of  the  investigations  with  the 
small-meshed  net  on  board  trawlers  no  large  haul  of  young  lemon  dabs 
was  obtained,  and  indeed  few  that  were  very  small  were  secured. 
Moreover  it  appears,  as  already  stated,  that  the  smaller  forms  are 
found  scattered  about  like  the  adults.  In  many  cases  none  were 
obtained  in  the  fine- net,  and  usually  when  present  only  from  one  or 
two  to  half  a  dozen. 

In  Aberdeen  Bay  one  taken  in  July  measured  183  mm.  (71  inches) ; 
in  August,  of  &ve,  the  smallest  was  126  mm.  (5  inches),  and  the  largest 
175  mm.;  in  September  three  measured  112  mm.  (4§  inches),  134  and 
187  mm.;  in  November  in  one  haul  two  measured  114  and  176  mm., 
and  in  another  haul  on  the  9th  in  nine  fathoms,  one  91  mm.  (3g  inches) 
was  obtained.  In  December  in  several  hauls  a  few  were  got,  the 
smallest  measiiring  137  and  148  mm.  At  the  '*Dog  Hole,"  in  deeper 
water,  small  lemon  dabs  were  occasionally  taken,  but  often  there  were 
none.  In  August,  when  118  were  taken  altogether  in  both  nets  in 
fifty-eight  fathoms,  the  smallest  measured  107  mm.  (4|  inches),  the 
next  of  the  seventeen  got  in  the  fine-net  being  109,  113,  117,  118, 
122  mm.,  &c.  On  30th  July  three  were  taken  of  114,  118,  and 
131  mm.  In  the  deep  hole  off  Kinnaird  Head,  about  eighty-five 
fathoms,  one  was  secured  which  measured  143  mm.  On  the  north- 
eastern grounds,  the  two  got  in  eighty-five  fathoms  in  May,  east  of 
the  Shetlands,  measured  113  and  117  mm.  Some  got  by  the  "Garland" 
in  the  Moray  Firth,  Firth  of  Forth,  and  Clyde  were  smaller.  In  May 
in  the  Forth,  in  eight  to  ten  fathoms,  specimens  of  104  mm.  (4^ 
inches)  the  next  being   118  and   119  mm.;  in  August  the  smallest 

*  Joum,  Mar,  Biol.  Assoc. ^  iii.,  p.  399  ;  1885. 

t  Eighth  Ann.  Report,  Part  III.,  p.  168  ;  1889. 

X  The  Natvral  UUtory  of  the  Marketable  Marine  Fishes  of  the  British  Islands,  p.  241. 
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measured  96  mm.  (3|  inches),  100,  106,  107,  and  125  mm.  In 
twenty  to  thirty  fathoms  in  July  the  smallest  procured  was  102  mm. 
In  the  Moray  Firth  in  April  and  June  the  smallest  were  105,  110, 
118,  and  138  mm.  In  the  Clyde  in  March,  in  twenty-five  fathoms, 
males  as  small  as  84  mm.  (3|  inches)  and  87  mm.  were  taken,  and  in 
October  others  which  measured  87,  96,  and  97  mm.  It  is  noteworthy 
that  in  the  numerous  catches  of  the  shrimp-boats  in  the  Solway  Firth 
which  I  examined  throughout  the  year  no  lemon  soles  were  present. 

The  rarity  of  the  small  lemon  dabs  under  four  inches  may  be  due  to 
some  extent  to  the  inefficiency  of  the  apparatus  used  in  most  cases. 
The  meshes  of  my  fine-net  were  certainly  small  enough  to  take  them 
much  under  that  size,  and  did  in  fact  capture  large  numbers  of  dabs 
and  long  rough  dabs  very  much  smaller.  But  it  is  possible  that  the 
small  individuals  are  not  always  raised  from  the  bottom  by  the 
ground-rope,  especially  of  the  larger  trawl-nets.  When  small  flat- 
fishes kept  in  teoiks  are  disturbed  or  frightened  they  bury  themselves 
in  the  sand,  only  the  eyes  remaining  visible ;  and  if  they  do  so  when 
the  ground-rope  approaches,  or  disturbs  them,  it  will  pass  over  them. 
Larger  forms  no  doubt  also  bury  themselves,  but  when  the  ground- 
rope  touches  them  they  dart  forwards  and  upwards,  getting  above  it 
and  into  the  net.  The  lemon  dab,  however,  prefers  hard  ground,  and  it 
is  not  improbable  that;  the  smaUer  forms  exist  in  greater  numbers  in 
places  where  the  trawl  cannot  be  used. 

There  is  one  remarkable  circumstance  about  the  lemon  dab  which 
was  noticed,  viz.,  the  occasional  occurrence  of  ripe  individuals  both 
male  and  female  of  an  exceptionally  small  size.  As  a  rule  few  females 
have  been  observed  to  be  mature  under  nine  or  ten  inches.  Holt 
found  one  mature  at  eight  inches  on  the  Irish  coast ;  and  Cunningham 
gives  8*2  and  nine  inches  as  the  lower  limit.  Holt  fii'st  fixed  ten 
inches  and  then  twelve  inches  as  the  limit  between  mature  and 
immature,  the  latter  for  the  North  Sea.  The  male  is  stated  to  become 
mature  at  a  smaller  size  and  as  small  as  six  inches.^  The  foUow- 
ing  are  records  of  much  smaller  ripe  specimens  of  both  sexes.  In  a 
haul  made  in  the  Clyde  on  5th  September,  in  twenty-five  fathoms, 
east  of  Rhuad  Point,  Cantyre,  forty-three  lemon  soles  were  taken. 
Among  them  were  two  recently  spent  females  measuring  twelve  and 
three-quarters,  and  eleven  and  a  quarter  inches,  the  others  ranging 
from  212  to  114  mm.  (8|-4j  inches).  I  found  one  female,  173  mm. 
in  length  and  weighing  57*7  grammes,  just  spent,  some  matnre  eggs 
being  still  in  the  cavity  of  the  ovary.  Another  147  mm.  in  length  (5| 
inches)  contained  fully  ripe  eggs  and  was  spawning  ;  the  weight  of  the 
fish  was  26*03  grammes ;  and  another  1 71  mm.  in  lenpfth  and  weighing 
53*15  grammes  was  also  spent.  The  others  were  immature,  those  of 
141,  137,  137,  123,  and  even  166  mm.,  having  very  minute  eggs. 
In  other  hauls  made  in  from  twenty  to  thirty-five  fathoms,  between 
Sanda  Island  and  Bennan  Head,  four  or  five  miles  south  of  Ailsa 
Craig,  on  14th  March,  a  male  138  mm.  (5|  inches)  long  was  quite  ripe, 
and  two  84  mm.  (3A  inches)  and  87  mm.  (3X  indies)  were  very 
nearly  ripe,  the  testes  being  large  and  white.  A  &male  115  mm.  (4| 
inches  long)  had  eggs  measuring  0*14  mm. 

Several  small  mature  specimens  were  also  obtained  in  the  Moray 
Firth.  On  14th  June,  in  thirty  fathoms,  fifteen  miles  E.S.E.  of  Tarbet 
Ness,  a  female,  138  nmi.  {6^  inches)  was  found  to  be  mature  with  quite 
ripe  eggs  flowing ;  the  weight  of  the  fish  was  22*6  grammes,  or  con- 
siderably under  one  ounce,  and  the  weight  of  the  ovaries  1*45  grammes. 

♦  EiafUkAnn,  Report,  Pari  IIL,  p.  102  (1889) :  Tenth  ibid.,  p.  289a.  /ovm.  Mar. 
Biol.  Assoc.,  u.,  pp.  218,  244  (1892) :  ibid.,  ill,  p.  377  (1895). 
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Another  female,  145  mm.  in  length  and  weighing  26*9  grammes,  was 
in  the  same  condition,  containing  quite  ripe  transparent  eggs;  the 
weight  of  the  ovaries  was  2*8  grammes.  A  third  of  the  same  length 
was  nearly  ripe.  Two  males  of  138  and  147  mm.  were  also  nearly 
ripe.  On  the  other  hand,  some  females  caught  on  22nd  June,  eighteen 
miles  from  land,  in  thirty-five  fathoms,  measuring  118  and  132  mm,, 
were  quite  immature,  the  eggs  heing  only  ahout  0*07  of  a  millimeta*e  in 
diameter.  Off  Caithness  in  twenty-five  fathoms,  on  the  3rd  June, 
females  of  fifteen  and  sixteen  inches  and  under  were  spawning,  but  the 
only  small  lemon  dab  discovered  was  a  male  131  mm.  (5|  inches)  in 
length  from  which  the  spermatic  fluid  was  flowing. 

It  would  be  of  interest  to  determine  whether  these  very  small  mature 
lemon  dabs  belofig  to  a  smaller  '^  race  "  of  the  species. 

Witch  (PUvflronectea  ct/noglosans). 

Only  exceptionally  in  the  inshore  trawlings  were  specimens  of  this 
flat-fish  obtained,  and  then  the  haul  had  been  extended  into  moderately 
deep  water.  None  were  taken  in  Aberdeen  Bay  even  in  twenty  or 
twenty-two  fathoms.  At  the  "Dog  Hole,"  from  eight  to  thirteen 
miles  oft*,  thirty  were  got  in  eight  hauls,  mostly  in  seventy  fathoms. 
In  the  Moray  Firth  they  were  occasionally  caught  oft*  Burghead,  and 
less  frequently  in  the  Dornoch  Firth,  and  particularly  in  the  winter  and 
^ring  months,  when  they  appear  to  extend  into  more  shallow  water 
than  in  summer.  In  some  of  the  deeper  parts  of  the  Moray  Firth, 
where  the  bottom  is  soft  and  muddy,  witches  abound,  various  hauls, 
mostly  for  four  hours,  having  yielded  several  hundreds.  The  influence 
of  the  depth  in  relation  to  the  numbers,  providing  the  bottom  is  suit- 
able, is  shown  by  the  following  series  of  hauls  in  February  oft*  Burghead 
and  towards  Cromarty : — (1)  two  in  seven  to  twelve  fathoms,  94  and 
191 ;  (2)  one  in  ten  to  eighteen  fathoms,  249 ;  (3)  four  in  twenty  to 
thirty  fathoms,  273,  423,  337,  322,  the  average  being  338-5;  (4)  in 
twenty-five  to  thirty  fathoms,  893,  279,  490,  and  1079,  the  average 
being  685*2. 

Only  four  were  got  in  nine  hauls  on  the  Fisher  Bank,  in  thirty-four 
fathoms,  in  June ;  but  on  soft  muddy  bottoms  on  the  north-eastern 
grounds  off  the  Shetlands  they  occur  in  profusion,  although  not  so 
abundantly  as  a  rule  as  in  some  parts  of  the  Moray  Firth.  Thus, 
seven  hauls  in  from  seventy-six  to  eighty-one  fathoms,  about  from  sixty 
to  ninety  miles  off  the  northern  coast  of  Aberdeenshire,  yielded  1574, 
thirty-six  being  too  small  to  be  marketable ;  in  four  hauls  in  the  same 
region,  but  in  sixty-four  to  seventy-one  fathoms,  462  were  taken, 
thirteen  being  unmarketable.  In  ten  hauls  somewhat  further  north, 
in  May,  in  from  fifty-eight  to  seventy-eight  fathoms,  1253  were  caught, 
fifty  being  unmarketable,  and  they  were  mostly  taken  in  the  deeper 
water.  Four  were  taken  in  one  haul  in  eighty-five  fathoms,  east  of  the 
northern  part  of  the  Shetlands ;  in  eighty-one  fathoms,  further  south, 
164  were  got  in  a  haul,  four  being  unmarketable.  In  this  locality  in 
sixty-five  and  sixty-six  fathoms  nineteen  hauls  gave  1231,  eighty-two 
being  unmarketabla  The  witch  and  megrim  comprise  almost  all  the 
edible  flat-fishes  caught  on  the  north-eastern  grounds,  where  trawling, 
for  haddocks  especiaUy,  is  so  largely  pursued. 

The  number  of  small  witches  taken  in  commercial  trawling  is  com- 
paratively slight,  the  thin,  narrow,  pliant  fish  easily  escaping  through 
the  meshes  of  the  net.  It  is  uncommon  to  find  any  so  small  as  five  and 
a  half  inches  in  the  trawl-net,  the  usual  limit  being  about  eight  inches. 
The  proportion  of  small  unmarketable- Bpecimens  among  9368  was  796, 
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or  about  one  in  twelve ;  the  number  rejected  in  the  Moray  Firth  was 
relatively  greater  than  on  the  north-eastern  grounds — viz.,  about  one  in 
eight  as  compared  with  about  one  in  twenty-two,  showing  probably  that 
the  relative  abundance  of  the  smaller  witches  is  greater  in  the  Moray 
Firth  than  on  the  deep-water  grounds  ofiGshore. 

The  smallest  examples  procured  in  the  small-meshed  net  in  May,  in 
eighty-five  fathoms,  off  the  Shetlands,  was  200  mm.  (7§  inches),  but  on 
neighbouring  grounds  others  were  obtained  measuring  169,  176,  183 
mm.  (6§-7|  inches).  In  December,  in  seventy-five  fathoms,  about 
seventy  miles  S.E.  by  E.  of  Sumburgh  Head,  only  one  was  got  in  my 
net,  and  it  measured  126  mm.  or  five  inches,  the  smallest  in  the  ordinary 
net  being  208  mm.  On  10th  M^rch,  about  75  miles  east  of  Balta 
Sound,  midway  between  the  Shetlands  and  Norway,  in  70  fathoms,  a 
very  small  witch  was  obtained  in  my  fine  net.  It  measured  59  mm.,  or 
2|  inches.  It  was  probably  approaching  one  year  of  age.  At  the  Dog 
Mole,  off  Aberdeen,  specimens  of  114  and  118  mm.  were  taken  on  30th 
July,  and  others  of  107,  109,  113,  and  117  mm.  on  21st  August. 

In  the  Clyde  the  '*  Qarland"  has  obtained  specimens  of  106  and  114 
mm.  Holt  has  taken  young  witches  about  1-^  inches  long  in  eighty 
fathoms,  off  the  Skelligs,  on  the  coast  of  Ireland,  in  August. 

On  the  grounds  south-east  of  the  Shetlands  they  were  found  to  be 
spawning  in  May.  The  largest  specimen  I  measured  was  62*1  cm.  or 
about  24^  inches,  but  individuals  above  twenty  inches  are  uncommon. 
The  witch  was  obtained  by  Bourne  in  200  fathoms  off  the  Irish  coast, 
and  it  has  been  got  in  over  seven  hundred  fathoms. 

MEamM  OB  Sail-flukb  {LepidfyrJwmbm  whiff). 

This  fish  was  taken  in  less  numbers  than  the  witch,  and  like  it  mostly 
in  the  deeper  water  ofi&hore.     Only  two  were  got  in  Aberdeen  Bay  in 
ten  fathoms  in  December,  and  only  a  few  in  the  Moray  Firth,  where  308 
hauls  by  the  **  Gcirland  **  yielded  forty-one  specimens.    Two  were  taken 
in  the  Dornoch  Firth  in  November  in  from  seven  to  thirteen  fathoms, 
and  nine  off  Dunbeath  and   lobster  in    eighteen  and  twenty-four 
fathoms  in  January.     Like  the  witch  it  seems  to  extend  more  into  the 
inshore  waters  in  winter.   In  fifty-five  to  seventy  fathoms,  off  Aberdeen, 
sixty-six  were  caught  in  eight  hauls  in  May,  June,  July,  August, 
November,  December,  and  January,  all  but  two  being  marketable.     No 
megrims  were  taken  in  the  nine  hauls  on  the  Fisher  Bank  in  June.    On 
the  north-eastern  groimds  they  were  taken  in  the  greatest  depths 
worked  at — up  to  eighty-five  fathoms — ^and  they  were  most  numerous,  and 
more  so  than  the  witches,  at  the  places   furthest  north-east.    For 
example,  in  three  hauls  in  seventy-five  to  eighty-five  fathoms,  east  of  the 
northern  part  of  the  Shetlands,  in  May,  only  four  witches  were  taken  in 
the  otter-trawl  and  251  megrims,  sixty-four  of  which  were  too  small  to 
be  marketable.    Still  further  north-east,  about  275  miles  from  Aber- 
deen, or  eighty  miles  north-east  from  the  northernmost  point  of  the 
Shetlands,  approximately  in  Lat.  61^  15',  they  were  found  in  May  in 
numbers,  along  with  witches,  haddocks,  and  picked  dogfish,  two  hauls 
producing  six  baskets  of  large  haddocks,  two  and  a  half  of  mediums  and 
small,  three  of  whitings,  and  five  of  megrims  and  witches,  as  well  as  145 
picked  dogs.    Only  the  unmarketable  fiidies  were  in  this  case  enumerated, 
but  as  the  number  of  megrims  of  this  class  was  106  and  of  witches 
eight,  while  the  proportion  of  unmarketable  to  marketable  is  about  the 
same  among  witches  as  among  megrims,  it  is  evident  the  latter  were  in 
much  greater  numbers.     The  smallest  megrims  in  this  case  measured 
163,  173,  182,  184,  and  186  mm.,  or  from  6^  inches  upwards.     I  am 
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informed  by  the  trawlers  that  thej  get  numbers  of  megrims  beyond  the 
100-fathom  line. 

No  very  small  megrims  were  procured  in  the  fine-meshed  net.  The 
smallest  in  a  haul  in  eighty-five  fathoms  in  May  was  114  mm.  {Ah 
inches^,  the  others,  thirty-three  in  number,  ranging  up  to  206  mm.  (8| 
inches).  Others  were  taken  in  October  off  Fair  Isle  which  measured 
145,  154  mm.,  kc.  Holt  has  described  young  megrims  nearly  trans- 
formed, from  19  mm.,  and  others  at  various  sizes.  They  were  got  in 
deep  water  ^80  fathoms)  off  the  Skelligs  in  August,  and  others,  from 
three  to  a  little  over  five  inches,  in  about  thirty  fathoms  in  BaUin- 
skelligs  Bay. 

The  megrim,  it  may  be  said,  was  got  in  all  the  hauls  in  the  deep 
water  off  the  Shetlands,  and  the  numbers  in  different  hauls  did  not 
exhibit  so  great  fluctuations  as  with  the  witch.  It  seems  to  be  more 
regularly  distributed. 

Scald-fish  {Flatophrya  latema). 

No  specimens  of  this  species  were  obtained  on  the  East  Coast  either 
in  the  otter  trawl-net,  small-meshed  net,  or  shrimp-net.  Thirteen 
specimens  were  got  in  the  Clyde  in  October,  November,  and  December. 
They  measured  from  103  mm.  to  123  mm. ;  five  were  females,  seven 
were  males,  and  the  sex  of  the  other  was  not  determined. 

TuBBOT  AND  Bbill  {Bothus  Tnoxvmvs,  Bothus  rhomhtia). 

Not  very  many  turbot  were  obtained  in  the  hauls  on  board  trawlers ; 
but  a  considerable  number  of  brill  were  caught  both  in  Aberdeen  Bay 
and  especially  in  the  Moray  Firth.  The  total  number  of  brill  procured 
during  the  investigations  on  board  trawlers  was  513  and  the  aggregate 
of  turbot  was  95,  the  brill  thus  being  about  5*4  times  more  numerous. 
The  figures  show  approximately  the  relative  abundance  of  these  two 
forms  on  the  inshore  pounds  worked  over — that  is  between  about  five 
and  twenty  fathoms,  but  mostly  between  six  and  seven  and  fifteen  or 
sixteen  fathoms.  Had  the  investigations  been  carried  on  more  exten- 
sively in  water  somewhat  deeper,  the  proportion  of  turbot  would  have 
been  slightly  raised,  because  there  is  evidence  that  the  turbot  passes 
out  further  from  shore  than  the  brill  does.  The  '^  Garland,  it  may  be 
said,  during  the  trawling  investigations  in  the  Moray  Firth  between 
1886  and  1900,  during  which  308  hauls  were  made,  caught  sixteen 
turbot  and  forty-eight  brill,  the  proportion  being  here  as  1  to  3. 
Putting  other  reasons  aside,  the  proportion  at  the  inner  stations,  in  the 
bays  and  territorial  waters,  was  one  turbot  to  3*8  brill,  and  in  the  outer 
stations  one  turbot  to  1*7  brilL  The  number  of  turbot  and  brill 
obtained  at  any  time  by  the  ''  Garland  ''  was  small,  but  it  is  of  interest 
to  note  that  the  proportion  between  the  two  species  in  the  Firth  of 
Forth  and  St.  Andrews  Bay  differs  from  that  for  the  Moray  Firth,  the 
turbot  in  both  the  former  localities  exceeding  the  brill  in  numbers  in 
the  ratio  of  about  1  to  0*6. 

As  a  rule  only  one  or  a  few  of  either,  more  particularly  turbot,  were 
taken  in  a  haul,  but  sometimes  the  number  was  much  larger,  as  many 
brill,  for  example,  as  seventeen,  eighteen,  twenty-two,  and  twenty-three 
being  taken  in  a  single  haul,  while  the  maximum  number  of  turbot  was 
eleven — in  between  six  and  seven  fathoms  in  Aberdeen  Bay  in 
November.  In  some  cases,  particularly  in  the  Moray  Firth— and  these 
chiefly  at  Burghead  Bay — very  considerable  numbers  were  taken  in 
winter  when  herrings  and  sprats,  or  both,  were  on  the  ground,  the 
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turbot  and  brill  being  predacdous  and  living  to  a  large  extent  on  these 
clupeoids,  as  well  as  on  the  sand-eel. 

I  give  in  the  following  Table  the  particulars  for  the  two  places; 
in  tfaKB  Moraj  Firth  the  hauls  at  different  localities  are  combined. 


Abbrdiin  Bat. 

MoRAT  Firth. 

No.  of 
Hauls. 

Tur- 
bot. 

BrilL 

Her. 
rings. 

Sprats. 

No.  of 
Hauls. 

Tur- 
bot 

BriU. 

Her- 
rings. 

Sprats. 

January, 

2 

1 

. 

11 

2 

27 

9 

1 

February,    . 

1 

• 

.    . 

18 

8 

19 

88 

12 

March, 

3 

. 

. 

19 

1 

29 

8 

22 

April,  .        . 

. 

• 

. 

. 

. 

. 

. 

• 

May,    .        . 

6 

8 

6 

18 

17 

25 

4 

. 

June,   . 

11 

1 

28 

5 

2» 

18 

2 

7 

. 

.: 

July,    .        . 

7 

9 

7 

99 

It 

14 

4 

1 

11 

29 

August, 

. 

. 

. 

. 

14 

. 

6 

. 

. 

September,  . 

5 

5 

1 

. 

10 

2 

11 

. 

. 

October,       . 

8 

1 

8 

. 

12 

. 

. 

. 

. 

Noyember,  . 

17 

17 

8 

. 

82 

. 

106 

17 

. 

Dec«mber,   . 

17 

1 

1 

10 

86 

27 

283 

141 

• 

•  One  sand-eel. 


t  Three  sand-eels. 


X  Sand>eels. 


The  number  of  brill  and  turbot  caught,  mostly  at  Burgbead  Bay,  in 
November,  December,  and  Januaiy  was  considerable ;  in  the  two  former 
months  sprats  were  also  known  to  be  on  the  ground.  The  hauls, 
indeed,  in  these  months  are  of  much  interest  as  lowing  the  extent  to 
which  the  presence  of  herrings  and  sprats  causes  predaceous  fishes  to 
assemble  to  prey  upon  them.  In  thirteen  hauls  in  December,  for 
example,  while  haddocks  and  whitings  were  almost  absent,  383  large 
<^,  406  codlings,  mostly  large  and  all  marketable,  and  233  anglers  were 
taken  on  the  ground  frequented  by  the  herrings  and  sprats,  the  averages 
per  haul  being  29*31  and  18 — far  above  the  usual.  The  herrings  and 
sprats  included  in  the  Table  were  all  caught  in  the  ordinary  trawl-net, 
but  in  the  smaU-meshed  net  very  lai'ge  numbers  were  taken,  and  this 
sometimes  happened  at  times  when  none  were  got  in  the  ordinary  net. 
The  use  of  a  net  of  this  kind  may  thus  throw  light  upon  changes  in  the 
abundance  of  many  fishes  at  a  certain  place  and  time,  the  cause  of 
which  might  otherwise  remain  obscure  or  be  erroneously  interpreted.  It 
some  instances,  as  at  Sinclair  Bay  in  June,  it  was  found  to  be  sand-eels 
which  were  attractive  to  the  brill. 

None  of  the  turbot  taken,  and  only  one  of  the  brill,  was  so  small  as 
to  be  unmarketable,  showing  that  the  young  of  these  species  under 
about  nine  inches  are  not  usually  found  within  the  limits  of  th  depths 
stated  when  the  trawling  occurred. 

No  brill  were  found  at  the  Dog  Hole,  on  the  Fisher  Bank,  or  on  the 
north-eastern  grounds,  and  no  turbot  were  got  in  the  nine  hauls  on  the 
Fisher  Bank.  Two,  however,  were  taken  in  a  haul  at  the  l)og  Hole, 
12|  miles  off  Aberdeen,  in  seventy  fathoms,  on  5th  November ;  one 
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in  sixty-four  fathoms  in  June  about  sixty  miles  from  the  northern  coast 
of  Aberdeen ;  and  one,  26  inches  in  length,  in  seventy  fathoms,  near 
the  Viking  Bank. 

Thus  the  turbot,  like  the  plaice,  extends  its  wanderings  into  com- 
paratively deep  vrater  at  a  distance  from  the  land. 

Halibut  {Hippoglosnu  vtUgaria). 

Very  few  halibut  were  obtained  in  the  course  of  the  investigations — 
viz.,  ninety-six — and  they  were  nearly  all  small.  Most  of  them  were 
taken  in  the  deep-watco*  voyages  off  the  Shetlands,  sixty-three  in 
number,  their  sizes  ranging  from  17^  to  49  j|  inches,  and  running 
almost  always  between  twenty  and  thirty  inches.  They  were  got  most 
plentifully  in  the  hauls  off  Fair  Isle,  in  sixty-five  fathoms,  in  October. 
Six  were  taken  in  the  nine  hauls  on  the  Fisher  Bank,  in  thirty-four 
fathoms,  at  the  end  of  May  and  beginning  of  June,  and  all  were  small. 
The  number  obtained  in  the  Moray  Firth  was  eighteen,  taken  in 
January,  February,  March,  May,  June,  October,  November,  and 
December ;  and  fifteen  were  procured  in  Aberdeen  Bay  in  May,  June, 
November,  and  December.  None  were  taken  in  fifty-three  hauls  in 
the  Moray  Firth  and  Aberdeen  Bay  in  July,  August,  and  September, 
probably  indicating  that  the  small  halibut  at  this  period  move  off  inio 
deeper  water,  although  it  cannot  be  said  that  they  are  numerous  at  any 
time  in  the  shallower  areas  which  were  investigated.  These  ^nailer 
forms,  when  taken,  are  usually  found  near  rocky  ground.  Only  one  of 
them  was  too  small  to  be  marketable.  No  halibut,  it  may  be  said,  were 
procured  in  the  eight  hauls  in  from  fifty-three  to  seventy  fathoms  at  the 
Dog  Hole,  off  Aberdeen.  The  smallest  halibut  I  obtained  were  these : — 
In  the  Dornoch  Firth  in  December,  one  measuring  35*3  cm.  (14  inches), 
and  weighing  15^  oz. ;  in  Aberdeen  Bay,  in  from  eight  to  eighteen 
fathoms,  on  Ist  November,  one  of  188  mm.  (7|  inches) ;  off  Dunbeath, 
Caithness,  in  October,  one  of  285  mm.  (11|  inches). 

The  trawlers  worHng  on  the  north-eastern  and  northern  grounds 
always  bring  in  a  few  halibut,  mostly  small — ^ranging  about  i^e  sizes 
stated  above,  and  occasionally  a  large  one  is  included  in  the  ^'  shot." 
They  are  much  more  abundant  on  the  Faroe  and  Iceland  grounds.  I 
have  seen  a  **  shot "  from  Iceland  landed  by  a  foreign  trawler  which 
included  many  hundreds  and  perhaps  thousands  of  small  halibut, 
many  of  them  no  larger  than  flounders.  The  supply  of  halibut,  how- 
ever, mostly  depends  upon  the  liners. 

LrrrLB  SoLB  or  Solbnetib  {SoUa  lutea). 

This  small  pleuronectid  was  obtained  occasionally  in  the  ordinary 
trawl-net,  particularly  in  the  Moray  Firth,  and  also  in  the  shrimp-net 
and  small-meehed  net.  Specimens  were  obtained  in  the  Dornoch  Firth, 
off  Lossiemouth,  and  in  Burghead  Bay  in  April,  June,  August, 
November,  and  December,  in  from  five  to  fifteen  fathoms,  and  off 
Lybster,  Caithness,  in  November,  in  twenty-three  or  twenty-four 
fathoms.  Forty-five  specimens  were  caught  in  ^e  Moray  Firth,  besides 
a  number  by  the  "  Garland  " — as  many  as  twenty-two  and  fifteen  in  a 
haul  for  an  hour — ^in  December,  in  ten  to  twelve  fathoms,  off  the  Suters 
of  Cromarty.  In  July,  some  years  ago,  the  ''  Garland "  found  large 
numbers  spawning  on  Smith  Bank,  sixty  in  one  haul.* 

In  Abenieen  Bay  it  was  much  more  rare,  ten  specimens  being  taken 
in  October,  November,  and  January.    It  appears  to  be  still  rarer 

*  Seventh  Ann.  JUp.^  Part  III.,  p.  191. 


Digitized  by  VjOOQIC 


64  Part  HI, — Twenty -first  Annual  Report 

further  down  the  east  coast  of  Scotland.  Two  specimens  are  stated  to 
have  been  procured  in  St.  Andrews  Bay,  and  also  pelagic  eggs  believed 
to  belong  to  this  species,*  but  no  specimen  appears  to  have  been  ever 
found  in  the  Firth  of  Forth,  notwithstanding  the  close  examination  of 
that  area,  although  three  single  eggs  from  the  Forth — in  March,  April, 
and  August — have  been  described  as  belonging  to  this  species. t  It  is 
stated  by  Cunningham  to  be  common  on  the  eastern  grounds  in  the 
North  Sea  and  the  Brown  Ridges,  and  Petersen  describes  it  as  occa- 
sionally occurring  in  Danish  waters  within  the  Skaw.t  It  is  also 
fairly  common  on  the  south  and  west  coasts  of  this  country,  and  waa 
frequently  taken  by  the  "  Garland  "  in  the  Clyde.  It  appears,  however, 
to  be  about  as  abundant  in  the  Moray  Firth  as  in  the  Clyde,  and  the 
peculiarity  of  its  distribution  on  the  East  Coast  is  noteworthy.  Those  on 
the  northern  part  of  the  East  Coast,  as  the  Moray  Firth,  may  have 
spread  from  the  west  around  the  north  coast  of  Scotland.  The  largest 
noted  by  me  measured  138  mm.  (d-j^  inches). 

Black  or  Cohmon  Sole  {Sclea  wlgaTiB), 

This  fish  is  rare  on  the  East  Coast,  and  ite  rarity  increases  as  one  goes 
north.  In  the  course  of  the  investigations  seven  specimens  were 
procured,  three  in  Aberdeen  Bay  and  four  in  the  Moray  Firth.  One 
was  taken  in  June,  two  in  October,  two  in  November,  one  in  December, 
and  one  in  February.  The  '*  Garland,"  in  308  hauls  in  the  Moray 
Firth,  procured  two  black  soles,  while  further  south,  in  St.  Andrews 
Bay  and  the  Firth  of  Forth,  twenty-three  were  taken  in  about  a 
thousand  hauls.     It  is  much  more  common  on  the  West  Coast. 

Cod  (Oadua  caUariaa). 

Cod,  either  adult  or  young,  or  both,  were  taken  in  most  hauls  of  the 
net  both  inshore  and  offiihore  at  all  seasons,  but  usually  not  abundantly, 
unless  there  was  a  special  cause  for  their  congregation  together.  The 
proportion  between  the  adult  cod  and  the  codlings,  and  between  the 
marketable  (or  large)  and  the  unmarketable  (or  small)  codlings,  however, 
varied  very  much. 

The  total  number  of  cod  and  codling  teken  in  Aberdeen  Bay  in  the 
hauls  with  the  otter-trawl  in  the  course  of  the  investigations  was  1841, 
of  which  471  were  cod,  1084  marketable  codling,  and  286  unmarketeble 
codling.  In  the  Moray  Firth  the  aggregate  number  was  5059,  1767 
being  adult  cod,  2337  marketeble  codling,  and  955  unmarketable 
codling. 

The  averages  for  each  class  per  hour's  fishing  in  each  of  the  months 
in  the  two  areas  are  as  follows : — 


*  M'lntosh  and  MMterman,  op.  et^.,  p.  398. 

t  Twt^fih  Ann.  Rep,,  Part  III.,  pp.  298,  299  ;  ibid.,  Fmcrteenth^  p.  226. 

X  Report  of  the  Danish  Biol,  Station,  iv,,  p.  46. 
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MORAT  FiBTH. 

Duration 

of 
Fishing. 

Cod. 

Codling. 

Total. 

Duration 

of 
Fishing. 

Cod. 

CodUng. 

Total. 

I. 

II. 

I. 

n. 

January, 

H.     M. 

8    10 

4-4 

0-2 

0-2 

4-8 

H.     M. 

36    50 

40 

8-2 

7-1 

19*3 

February, 

4      0 

0-2 

8-2 

0-0 

3*5 

75     5 

4-4 

3-5 

0-3 

8-2 

March,   . 

12     6 

14-9 

271 

0-0 

41-9 

65    45 

8-9 

4-8 

0*4 

14-8 

April,     - 

. 

. 

t 

. 

. 

. 

. 

. 

. 

. 

May,      - 

16    85 

2-4 

0-6 

0-2 

8-0 

73    80 

0-8 

2-1 

1*7 

4-6 

Jane,      - 

20     - 

1-5 

0-1 

0-4 

21 

28    40 

1-3 

2-4 

0-6 

4-8 

July,      - 

21    47 

0-5 

0-2 

8-8 

5-6 

58    20 

0-4 

0-02 

0-2 

0-7 

August, - 

• 

. 

• 

. 

. 

88    50 

0-6 

0-08 

0-5 

1-2 

Sept,     - 

9    54 

0-4 

0-9 

7-2 

8*5 

25    20 

0-5 

0-04 

6-1 

6-8 

October, 

28    10 

0-5 

28-8 

2-6 

26-4 

72    20 

0-4 

6-1 

0-6 

7-1 

NoTember 

82    35 

1-8 

0-6 

0*6 

7-8 

103      - 

1-3 

3-6 

2-1 

7-0 

December 
Per  cent 

1      0 

• 

1-0 

10 

67     - 

57 

6-4 

0-8 

12-8 

158    16 

30 

Q'% 

20 

11-6 

684    40 

2-8 

3-7 

1-5 

7-9 

of  total, 

25-5 

58-9 

16-5 

84-7 

46-2 

18-7 

It  will  be  observed  that  the  number  of  ood  yisiting  the  inshore 
grounds  in  the  winter  months  is  considerably  greater  than  in  summer, 
although  the  averages  for  corresponding  mon^  do  not  agree  in  the  two 
areas.  This,  however,  could  not  be  expected,  inasmuch  as  the  quantity 
of  fishing  in  different  months  differed  in  the  two  areas,  and  in  the  Moray 
Firth  the  hauls  offshore  are  combined  with  those  in  the  bays.  The 
absence  of  information  for  April  in  the  Moray  Firth  is  regrettable,  but 
the  high  average  there  for  March  was  caused  partly  by  considerable 
numbers  being  taken  on  Smith  Bank,  where  spawning  occurs,  and  partly 
by  large  catches  in  the  Dornoch,  where  herrings  and  sprats  were  present 
at  the  time.  The  small  proportion  of  the  unmarketable  codlings  is 
noteworthy,  amounting  in  Aberdeen  Bay  to  15*5  per  cent,  and  in  the 
Moray  Firth  to  18*7  per  cent,  of  the  total.  The  larger  marketable 
codlings,  ranging  from  about  a  foot  up  to  the  cod  in  size,  constitute  in 
both  areas  the  greater  part  of  those  captured,  the  percentage  in  the 
Moray  Firth  being  46*2,  and  in  Aberdeen  Bay  58*9.  They,  like  the 
cod,  were  also  most  abundant  in  the  winter  months,  and,  like  them  also, 
scantily  represented  in  summer.  At  this  period  they  are  probably  to  be 
found  in  greater  numbers  ofbhore  where  Uie  herrings  are. 

In  the  eight  hauls  made  at  the  Dog  Hole,  off  Aberdeen,  in  from 
fifty-five  to  seventy  fathoms,  263  cod  and  codlings  were  taken,  twenty- 
two  being  cod,  156  marketable  codlings  and  85  unmarketable;  the 
prcentages  are  respectively  8*3,  59*3,  and  32*3,  and  the  average  per 
hour's  fishing  2*3,  16*4,  and  0*9  the  average  for  all  classes  being  27*6. 
The  hauls  were  made  in  May,  June,  July,  August,  November  (two), 
December,  and  January,  and  the  averaf^es  for  these  months  are  as 
follows : — 
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Duration  of 
Fishing. 

Cod. 

Codling. 

Total. 

I. 

II. 

16th  January, 

H.      M. 

1 

2-0 

60 

20 

lOO 

18th  May,     . 

1       5 

0-9 

13-7 

OO 

14-6 

28th  June,     . 

1      10 

7-6 

OO 

8-4 

15-8 

30thJuly,     .        .        . 

1       6 

4-6 

26-4 

16-6 

46-6 

2l8t  August, 

1      23 

0-8 

17-0 

36-1 

630 

6th,  28th  November,     . 

2      50 

1-4 

8-9 

1-4 

11-8 

16th  December,     . 

1 

0-0 

590 

60 

64-4 

9      84 

2-8  • 

•16-4 

0-9 

27-6 

Per  cent. 

8-3 

59-3 

82-3 

• 

It  will  be  found  on  comparing  the  averages  with  those  given  above 
for  Aberdeen  Bay  in  corresponding  months  that  the  large  cod  in 
summer  were  more  numerous  offshore;  in  most  cases  also  the  large 
codlings  were  more  abundant,  and  in  all  cases  the  small  codlings.  The 
number  of  hauls,  however,  is  small. 

In  the  nine  hauls  made  on  the  Great  Fisher  Bank  at  the  beginning 
of  June,  in  thirty-four  fathoms,  the  cod  was  not  very  abimdant,  the 
total  number  taken  being  131,  or  3*6  per  haul;  adult  cod  numbered 
fifty- two,  the  average  per  haul  being  1*4;  marketable  codlings 
numbered'  34,  with  an  average  of  0*9,  and  the  smaU  unmarketable 
codlings  forty-five,  the  average  being  1*2.  The  percentages  were — 
adults,  39*7,  large  codling  26*0,  and  small  codlings,  34*3.  The  averages 
for  large  cod  were  very  much  the  same  in  Aberdeen  Bay  and  the 
Moray  Firth  in  the  corresponding  month,  viz.  1*5  and  1*3 ;  those  for 
the  larger  codlings  were  less  in  Aberdeen  Bay  and  greater  in  the  Moray 
Firth ;  and  those  for  the  smaller  codlings  were  less  in  both  places. 

The  younger  codlings  were  most  abundant  actually  and  relatively  on 
the  Fisher  Bank. 

In  the  hauls  taken  in  the  deep  water  on  the  north-eastern  grounds 
the  proportions  were  different.  In  those  made  towards  the  end  of  May 
in  from  fifty-eight  to  seventy-six  fathoms,  to  the  south-east  of  the 
Shetlands,  the  average  number  of  cod  taken  per  hour  was  1*0,  of 
marketable  codlings  19*4,  and  of  the  small  unmarkefcable  codlings  0*3, 
the  average  for  all  sizes  being  20*7.  The  percentages  were  respectively 
4*7,  93*8,  and  1*5,  showing  a  relatively  great  preponderance  of  the 
larger  codlings.  In  the  hauls  made  in  June  further  to  the  south,  off 
the  northern  coast  of  Aberdeen,  in  from  sixty-four  to  seventy-one 
fathoms,  the  preponderance  was  not  so  marked.  The  average  for  the 
large  cod  was  3*1,  for  the  large  codlings  4*9,  and  for  the  small  codlings 
0*2,  atkl  the  percentages  were  47*6,  59*4,  and  3*0.  In  the  same 
region,  but  in  somewhat  deeper  water,  viz.  from  seventy-six  to  eighty- 
one  fathoms,  the  relative  abundance  of  large  codling  was  greater.  The . 
averages  per  hour  were,  for  cod  2*4,  for  large  codlings  19*8,  and  for 
small  cocUings  0-5,  and  for  all  sizes  22*9.  The  percentages  were,  for 
cod  10*8,  for  large  codling  86*9,  and  for  the  small  codling  2*3.    In  a 
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few  hauls  made  in  September  in  the  same  region^  but  further  north — 
about  sixty-five  miles  to  the  south-east  of  Sumburgh  Head,  the  general 
average  for  all  sizes  was  6*9 ;  that  for  cod  was  11 '0,  for  large  codling 
88*5,  and  for  small  codling  0*0.  In  October  about  twenty  miles  south- 
east of  Fair  Isle,  in  sixty-five  fathoms,  the  average  for  all  sizes  was 
9*5 ;  for  cod  it  was  1*9,  for  large  codlings  7*4,  and  for  small  codlings 
0*17,  the  respective  percentages  being  19*7,  78*4,  and  1*9.  In  the 
following  Table  I  give  these  figures  in  comparison  with  those  for 
Aberdeen  Bay  and  the  Moray  Firth  when  the  month  is  comparable : — 


Month 

Place. 

Depth 

No.  ol 
Fish. 

Average. 

Percentage. 

Cod. 

Ck>dling. 

Total 

Cod 

Codling. 

I. 

II. 

I. 

II. 

May 

Aberdeen  Bay     • 

Fms. 
9-16 

50 

2-4 

0-6 

0-02 

3-0 

78-0 

20-0 

2-0 

Moray  Firth 

44-80 

841 

0-8 

21 

1-7 

4-6 

18-5 

44-3 

37-2 

50-80  miles  south- 
easterly of  Shet- 
lands. 

68-76 

1,036 

1-0 

19-4 

0-3 

207 

4-7 

93-8 

1-6 

Jirne 

Aberdeen  Bay     - 

6-20 

42 

1-5 

0-1 

0-4 

2-1 

73-8 

4-8 

21-4 

Moray  Firth 

6-36 

102 

1-3 

2-4 

0-6 

4-3 

31-4 

65-9 

127 

Fisher  Bank 

34-37 

131 

1-4 

0-9 

1-2 

3-6 

39-7 

26-0 

34-8 

60-90  miles  easterly 
from  Buchan  Ness 

64-71 

133 

31 

4-9 

0-2 

8-3 

47-6 

59-4 

8-0 

Do.          do. 

76-81 

640 

2-4 

19-8 

0-5 

22-9 

10-8 

86-9 

2-8 

Sept. 

Aberdeen  Bay 

8-12 

85 

0-4 

0*9 

7-2 

8-5 

4-7 

10-6 

847 

Moray  Firth 

6-30 

171 

0-5 

004 

6-1 

6-8 

8-2 

0-6 

91-3 

66  miles   S.E.   of 
Sumburgh  Head 

65 

209 

0-8 

6-1 

0-0 

6-9 

11-0 

88'6 

0-0 

Oct. 

Aberdeen  Bay      - 

6-20 

746 

0-5 

23-8 

2-6 

26-4 

1-8 

88-2 

9-9 

Moray  Firth 

6-30 

616 

0-4 

6-1 

0-6 

7-1 

5-4 

86-8 

87 

18-22miIesS.E.of 
Fair  Isle. 

65 

867 

1-9 

7*4 

0-17 

9-5 

197 

78-4 

1-9 

Examination  of  these  figures  shows  the  variations  in  the  different 
areas  at  the  times.  Considering  first  the  totals,  it  will  be  noticed  that 
the  average  is  highest  on  the  ofi&hore  grounds  with  the  exception  of 
Aberdeen  Bay  in  October.  Cod  were  more  numerous  in  the  deep 
water  in  each  of  the  months  except  May  in  Aberdeen  Bay,  and 
relatively  more  so  in  June  in  all  the  areas  than  in  any  of  the  other 
months.  In  September  and  October  the  average  was  the  smallest  in 
Aberdeen  Bay  and  the  Moray  Firth,  and  it  was  low  in  the  deep  water. 
The  averages  show  the  absolute  abundance,  but  the  percentages,  which 
show  the  relative  numbers  of  the  three  classes,  also  indicate  a  prepon- 
derance of  the  adult  fishes  in  June,  compared  with  the  other  com- 
parable months. 
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The  second  daAS,  or  large  codlings,  vary  to  a  much  greater 
extent.  On  the  deep-water  grounds  the  average  was  nearly  always 
much  higher  in  May  and  June  than  in  September  and  October, 
being  19*4  for  May,  19-8  for  June,  and  6-1  and  7*4  for  the  two  latter 
months.  In  October  the  highest  average  of  all  was  Aberdeen  Bay  with 
23*3.  The  percentage  of  large  codling  was  always  high  in  the  deep 
water,  being  93*8  in  May  to  59*4  and  86'9  in  June,  88-6  in  Septem- 
ber, and  78*4  in  October.  In  Aberdeen  Bay  it  was  20*0  in  May,  10*6 
in  September,  and  88*2  in  October.  In  the  Moray  Firth  it  was  44*3 
in  May,  55*9  in  June,  0*6  in  September,  and  85*8  in  October.  In  the 
latter  months  the  proportion  in  tiie  inshore  waters  was  thus  high. 

The  variation  in  the  abundance  of  the  small  unmarketable  codling 
was  also  veiy  marked.  In  all  cases  the  average  was  least  in  the  deep 
water  hauls,  ranging  from  0*0  to  0*5  per  hour's  fishing,  whUe  in 
Aberdeen  Bay  the  average  ranged  from  0*4  to  7*2,  and  in  Uie  Moray 
Firth  from  0*6  to  6*1.  The  percentages  also  show  a  considerably 
greater  proportion  of  young  codlings  near  the  coast.  Thus  while  in  the 
deep  water  the  percentage  to  the  older  fishes  was  1*5,  2*3,  3*0,  0*0, 
and  1*9,  it  was  in  Aberdeen  Bay  2*0,  21*4,  ^'7  (in  September),  and 
9*9,  and  in  the  Moray  Firth  37*2,  12*7,  91*3,  and  8*7.  On  the 
Fisher  Bank  in  June  the  percentage  was  34*3. 

These  averages  and  percentages  indicate  that  the  cod  in  its  younger 
stages — up  to  about  two  years  of  age — is  not  present  in  numbers  at  the 
bottom  in  the  deep  water,  and  that  it  is  much  more  abimdant  near  the 
coast. 

In  considering  the  three  classes  into  which  the  cod  is  divided  by  the 
trawlers  certain  facts  must  be  borne  in  mind.  Those  classed  as  cod  and 
marketable  codlings  represent  the  numbers  on  the  ground  at  the  time, 
so  far  as  can  be  determined  by  a  trawl,  that  is  to  say  none  of  them 
escape  through  the  meshes  of  the  net.  The  averages  therefore  truly 
indicate  the  numbers  present,  but  there  may  be  in  some  cases  a  slight 
variation  due  to  the  selection,  i.e.  a  largish  fish  may  be  classed  some- 
times with  the  codlings  and  sometimes  with  the  cod.  For  the  purpose 
of  determining  the  size-limits  of  the  three  classes  I  have  tabulated 
my  notes  of  measurement  in  a  considerable  number  of  cases.  The 
lower  limit  of  cod  is  usually  about  twenty-seven  inches ;  occasionally 
one  at  twenty-six  inches  was  included.  The  upper  limit  of 
marketable  codlings  was  usually  twenty-five  inches ;  in  a  few  instances 
I  find  twenty-six  inches,  and  even  twenty-six  and  a  half  and  twenty- 
six  and  three-quarters.  The  division  may,  therefore,  be  placed  at 
twenty-seven  inches,  which  corresponds  also  with  the  approximate  size 
at  which  the  majority  of  cod  become  mature  for  the  first  time.  The 
lower  limit  of  marketable  codlings  ranges  in  different  lots  from  ten 
and  a  half  to  twelve,  and  even  twelve  and  a  half  and  twelve  and  three- 
quarter  inches,  and  the  highest  Umit  of  the  unmarketable  from  ten  and 
a  half  to  eleven  and  three-quarters  and  occasionally  twelve  inches. 
Eleven  and  a  half  inches  may  be  taken  to  represent  the  division  as  a 
rule.  The  lower  limit  of  the  third  class  or  unmarketable  varied  in 
different  cases.  Setting  aside  some  instances  in  which  a  few  of  about 
six  inches  were  caught,  the  majority  of  the  smaller  forms  had  a  mini- 
mum size  ranging  from  seven  and  a  quarter  to  eight  and  a  half  and 
occasionally  to  nine  inches.  Considerable  numb^  of  these  smaller 
codlings  must  escape  through  the  meshes  of  the  net ;  the  largest  found 
in  the  fine-meshed  net  which  had  thus  passed  out  had  a  size  ranging 
from  six  and  a  half,  up  to  eight,  and  occasionally  to  eight  and  three- 

![uarter  inches.    The  third  class  is  thus  imperfect,  but  may  be  taken  as 
airly  representing  the  codlings  between  eight  and  a  half  or  nine  inches. 
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and  eleven  and  a  half  inches.     In  the  course  of  the  investigations  the 
number  of  cod  and  codlings  recorded  was  9631,  grouped  as  follows : — 


CODLINO. 

II. 

From  about  84  or  9 

inches  to  Hi  inches 

and  under  two 

years  old. 

CODUNO. 
I. 

From  about  lU 
inches  to  about  27 

inches,  and  from 

under  two  to  about 

four  years  old. 

Cod. 

From  about  27 
inches  upwards, 
and  from  about 

four  years  old 
upwards. 

1,416 

6,722 
VoW4 

2,493 
•/•25-9 

The  first  series  of  small  codlings  thus  represents  only  a  difference  of 
about  three  inches  from  the  smallest  to  the  largest,  and  a  correspond- 
ingly small  range  of  ace ;  the  large  codling  represent  a  difference  of 
about  fifteen  and  a  half  inches,  and  the  group  of  cod  a  range  of  usuaUy 
about  twelve  or  thirteen  inches,  but  it  may  be  much  more. 

Although  very  young  cod,  younger  than  those  included  in  the  Table, 
are  not  quite  absent  from  the  bottom  on  the  ofiGahore  deep-water  grounds, 
the  use  of  the  small-meshed  net  showed  that  they  were  rare,  compared 
with  the  grounds  in  moderate  depths.  But,  as  Hjort's  investigations 
have  shown,  they  may  exist  in  fair  numbers  in  the  upper  layers  of  water, 
descending  to  tiie  bottom  as  they  increase  in  size.  Compared  with 
many  other  fishes,  the  cod  at  all  stages  of  its  life  appears  normally  to  be 
a  widely-dispersed  fish.  I  have  been  struck  with  this  in  examining  the 
hauls  on  the  trawlers,  a  few,  and  only  a  few,  cod  or  codlings  being 
generally  taken  in  each  drag.  During  the  greater  part  of  the  year  they 
are  dispersed  and  scattered,  searching  for  food,  collecting  into  shoals  as 
the  spawning  season  approaches,  and  congregating  in  pursuit  of  the 
herrings  when  that  fish  forms  into  shoals  at  certain  times  of  the  year. 
The  low  proportion  of  cod  and  large  codling  in  September,  as  indicated 
in  the  Table  above,  may  have  been  due  to  the  latter  reason,  and  the 
high  averages  in  the  early  part  of  the  year  on  the  inshore  grounds 
largely  to  the  former.  The  occurrence,  however,  of  a  shoal  of  herrings 
or  sprats  on  the  coast,  as  in  the  Moray  Firth  in  December  and  Aberdeen 
Bay  in  October,  attracts  great  numbers  of  cod  of  all  sizes.  Some  of  the 
quite  small  codlings  were  found  to  be  gorged  with  sprats  and  young 
herrings,  and  they  were  also  living  largely  on  the  young  whitings. 

Satths  OB  CoAL-FiSH  {Oodus  virem). 

Comparatively  few  of  this  prcdaoeous  fish  were  obtained  during  the 
investigations,  and  they  were  nearly  all  large  and  marketable,  the 
younger  forms  being  kiown  to  frequent  the  inshore  grounds.  The 
total  number  obtained  was  266,  of  which  all  but  ten  were  large  enough 
to  be  marketable.  Ten  were  got  in  the  large  series  of  hauls  in  Aberdeen 
Bay,  mostly  in  summer ;  sixty-five  in  the  Moray  Firth,  especially  in 
January,  February,  and  March;  while  on  the  deep-water  groimds  they 
were  much  more  numerous,  185  being  procured  there  in  comparatively 
many  fewer  hauls.  Thev  were  most  numerous  in  the  hauls  made  in 
May,  off  the  Aberdeenshire  coast,  in  from  sixty-four  to  seventy-one 
fathoms,  the  average  per  haul  there  being  16*2,  and  per  hour's  fishing 
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4'1.  They  were  also  abundant  in  May,  off  Fair  Isle,  in  sixty-five 
fathoms.  None  of  the  saithe  got  on  the  deep-water  grounds  were  so 
small  as  to  be  unmarketable,  all  the  latter  being  caught  in  the  Moray 
Firth  or  Aberdeen  Bay.  The  sizes  on  the  deep-water  grounds  ranged 
usually  from  about  twenty-five  to  thirty-five  inches,  but  some  thirty- 
eight  inches  in  length  were  procured.  The  smallest  measured  16| 
inches.  The  deepest  water  in  which  they  were  taken  was  in  eighty-five 
fathoms,  north-east  of  the  Shetlands — which  was  the  deepest  haul  made 
and  the  furthest  north — but  they  extend  further  than  this. 

Yery  few  of  the  young  fishes  were  secured  on  board  the  trawlers, 
whether  with  the  small-meshed  net  or  the  ordinary  otter-trawl.  In 
Aberdeen  Bay  in  September,  in  from  seven  to  nine.fecthoms,  eight  were 
taken  in  the  fine  net,  measuring  from  140  to  171  mm.  (5|-6|  inches). 
In  August  in  Burghead  Bay,  in  a  haul  in  from  five  to  twenty  fathoms, 
two  measured  131  and  254  mm. ;  in  November  in  Aberdeen  Bay,  in 
eleven  to  eighteen  fathoms,  one  was  taken  161  mm.  in  length.  Smaller 
forms  were  procured  by  the  "  Garland''  in  shallow  water  in  June,  th^ir 
length  ranging  from  24  mm.  to  52  mm.  (1-2|  inches),  and  in  the  push- 
net  on  the  beach  others  were  taken  from  25  to  31  mm.  In  the  Clyde, 
among  the  tangles  near  shore,  a  number  of  specimens,  taken  in 
September,  ranged  in  size  from  27  to  83  mm. 

Young  saithe  under  a  variety  of  names  are  caught  by  hook  and  line, 
and  in  some  places  by  nets,  along  the  coast,  the  shore-loving  habit  of 
the  young  being  more  marked  than  in  most  other  members  of  the  genus, 
and  in  some  respects  comparable  to  that  of  the  plaice.  From  the 
paucity  of  specimens  in  these  trawling  investigations  alone,  it  would 
appear  that  they  frequent  more  particularly  the  rocky  margins.  The 
fact  that  the  older  forms  are  found  in  such  numbers  in  deep  water  far 
from  shore  is  a  proof  of  the  extent  of  their  migrations.  Like  the  hake 
and  cod  they  are  not  unf  requently  taken  in  the  herring  seine-nets  in 
the  upper  layers  in  places  where  the  water  is  deep,  and  they  no  doubt 
roam  freely  in  mid-water,  particularly  in  pursuit  of  herrings,  mackerel, 
and  other  fishes  upon  which  they  largely  subsist. 

Pollack  ob  Ltthe  {Gcuius  poUachitu). 

Yery  few  specimens  of  this  species  were  obtained,  viz.  forty,  and  they 
were  sJl  got  on  three  occasions.  No  less  than  twenty-eight  were  taken 
in  the  trawl  in  Aberdeen  Bay,  in  from  six  to  nine  fathoms,  on  9th 
November,  all  marketable.  Other  six,  also  marketable,  were  caught  on 
6th  September  in  Spey  Bay,  Moray  Firth,  in  from  seven  to  nine 
fathoms,  and  other  six,  five  in  one  haul  and  one  in  another  haul,  in 
sixty-five  fathoms,  south-east  of  Fair  Isle,  in  October — and  these  were 
likewise  marketable.  The  fish  is  not  uncommon  at  the  Shetlands  and 
Orkneys,  and  occasionally  the  trawlers  land  small  quantities  from  other 
places. 

I  give  here  in  tabidar  form  particulars  regarding  the  pollack  taken  by 
the  trawlers. 
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Date. 

Place. 

Depth  in 
Fms. 

Quantity. 

1901. 
30  March- 

8  April    - 

12    ,,        - 

2  Sept.    - 

1902, 
15  Feb.     - 

22  April    - 

23  „        - 
IMay     - 

12  „        - 
.16    „        . 

21  „        - 
.28    „        - 

7  Jirne    - 

10   „      - 

13  „        - 

8  October 
13      „      - 

22  „      - 
27      „      - 

6  Dec.     - 
12      „      - 

About  60  miles  W.  of  Ekersund,  Norway. 

About  20  mOee  S.E.  of  Aberdeen ;  20  miles  from 

coast. 
About  76  miles  £.  of  the  North  of  Shetlands. 

About  45  miles  S.S.E.  of  Aberdeen ;  about  35  miles 

off  coast  of  Kincardine.    ■ 
About  146  mUes  E.  by  N.  of  Aberdeen. 

About  10-12  miles  off  Loch  Laxford. 

About  15-16  mUes  S.S.W.  of  Cape  Wrath. 

The  Minch. 

*•  Fisher  Bank,"  about  176  miles  E.  from  Aberdeen ; 
about  90  miles  W.  of  Ekersund,  Norway. 

''  Fisher  Bank,"  about  170  miles  R  J  N.  of  Aber- 
deen, and  90  miles  from  Ekersund. 

"Fisher  Bank,"  about  200  mUes  E.  i  S.  of  Aber- 
deen  ;  65  miles  from  Ekersund. 

"Fisher  Bank,"  about  180  mUes  R  by  S.  ;  about 
90  miles  W.  of  Na?e. 

About  37  miles  S.S.K  of  Aberdeen  ;  30  miles  from 
coast. 

70  miles  S.E.  ;  50  miles  off  coast  of  Kincardine. 

50-60  miles  S.S.E.  ;  about  60  miles  E.  of  St.  Abb's 

Head. 
60  miles  S.E.  by  S. ;   46  miles  off  coast  of  Kin- 

cardine. 
230  miles  E.  i  S. ;  about  55  miles  off  Ekersund. 

27  miles  E.S.E. ;  about  30  miles  off  coast  of  Aber- 
deen. 
180  miles  E.  by  S. ;  about  90  miles  W.  ef  Ekersund. 

170  miles  £.  by  S. ;  about  125  miles  W.  of  Naze. 

200  mUes  E. ;  about  75  miles  W.  of  Ekersund. 

40-50 
40-50 

70(?) 

46 
40-50 

40-45 
40-45 
40-50 
35-45 
80-40 
40-50 
40-50 
36-38 
40-60 
30-40 
36-37 

40 
43-46 

Cwts. 
14 

i 
6 
2 
1 
2 
3 
2 
16 
1 
2 
2 

4 
2 

i 

1 
2 

i 

1 

11 

1 

The  facts  are  of  interest.  With  the  exception  of  those  taken  on  the 
West  Coast,  and  six  cwts,  taken  to  the  east  of  the  north  of  the  Shet- 
lands, all  the  pollack  landed  were  caught  in  two  localities — (1)  on  the 
eastern  and  northern  part  of  the  Great  Fisher  Bank,  from  about 
sixty  to  one  hundred  miles  from  the  south-west  coast  of  Norway,  in 
from  thirty-five  to  fifty  fathoms,  (2)  off  the  east  coast  of  Scotiand, 
between  Aberdeen  ai^d  the  Tay,  at  a  distance  from  about  twenty  to 
sixty  miles  from  the  coast,  and  in  from  thirty  to  fifty  fathoms  {see 
Chajct,  Plate  !.)•  The  period  in  which  they  were  taken  was  either  the 
spring  and  early  summer,  from  15th  February  to  13th  June — and 
mostly  in  April  or  May — or  September,  October,  and  December, 

The  spawning-period  of  the  pollack  was  found  by  Holt  to  be  from 
March  to  June  on  the  west  coast  of  Ireland,  and  Williamson  obtained 
the  floating  eggs  in  Loch  Fyne  also  in  these  months,  but  mostly  in 
March.*  On  the  East  Coast  ripe  fishes  were  obtained  at  Shetland  in 
May;t  while  some  authorities,  as  Dunn  and  the  authors  of  the 
SccMidinavian  FiaheSj  believe  that  it  spawns  towards  the  end  of  winter. 
It  appears  highly  probable,  therefore,  that  the  catches  of  the  pollack  on 

•  find, 
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the  two  grounds  mentioned  were  made  during  the  spawning-season,  and 
that  the  fishes  had  assembled  in  the  comparatively  deep  water  and  at  a 
considerable  distance  from  shore  for  spawning  purposes.  The  catches 
in  autumn  and  winter  are  less  easy  to  explain ;  but  there  are  instances 
of  a  similar  phenomenon  with  some  other  species. 

In  the  Dornoch  Firth,  on  5th  November,  seven  young  pollack  were 
taken  in  the  small-meshed  net  around  the  cod-end  of  ^e  otter-trawl. 
They  measured  from  128-169  mm.  (5-6 J  inches),  the  mean  size  being 
149*7  mm.  or  5^  inches.  In  Kilbrennan  Sound,  in  shallow  water  near 
shore,  on  15th  July  four  specimens  were  secured  ranging  from  53  to  61 
mm.  (2|-^2§  inches).  These  sizes  agree  with  a  spring-spawning ;  and  as 
the  young  fishes  are  found  in  numbers  in  the  rock  pools  and  zostera- 
beds  in  autumn,  it  ia  evident  that  they  must  oover,  at  some  stage,  a  con- 
siderable distance  in  their  shoreward  migration  if  the  spawning  areas 
are  situated  as  far  from  shore  as  the  above  facts  indicate. 

Lino  {Mohta  moha). 

Only  281  specimens  of  this  species  were  procured,  of  which  252  were 
obtained  in  the  comparatively  few  hauls  in  the  deeper  water,  especially 
off  Fair  Isle,  in  sixty-five  fathoms,  in  October,  when  as  many  as  sixty- 
eight  were  taken  in  one  haul,  other  hauls  yielding  thirty-two  and 
twenty-six.  It  was  much  less  common  further  south.  A  few  were 
taken  in  the  Moray  Firth,  especially  in  autumn  and  winter,  and  in  the 
deep  "  Dog  Hole,"  off  Aberdeen,  fourteen  were  procured,  the  haul  in 
June  for  one  hour  and  five  minutes  yielding  seven.  The  range  of  size 
of  the  adults  on  the  deep-water  grounds  is  generally  from  three  to  four 
feet ;  the  largest  measured  there  was  fifty-eight  inches  and  the  smallest 
fifteen  inches. 

Only  four  of  the  aggregate  number  were  too  small  to  be  marketable, 
one  off  Aberdeen  Bay  in  October,  which  measured  eleven-and-Srhalf 
inches,  and  was  got  in  water  from  thirty-six  to  forty-nine  fathoms  deep ; 
the  other  three  were  taken  in  the  deep  water,  one  of  them  in  eighty 
fathoms. 

The  trawlers  get  more  ling  than  cod  in  the  deep  water  east  and  north- 
east of  the  Shetlands,  but  the  proportion  diminishes  towards  the  shore, 
and  also  southwards  in  the  North  Sea.  Two  were  taken  in  the  nine 
hauls  on  the  Fisher  Bank  in  May. 

Hake  {Merlueeius  tmlgaria). 

The  number  of  hake  taken  was  also  comparatively  small,  comprising 
altogether  440  specimens.  Of  these  a  few  were  got  in  Aberdeen  Bay, 
mostly  in  summer ;  forty-nine  in  the  Moray  Firth,  of  which  twenty-two 
were  caught  in  a  single  haul  in  fifty  fathoms  about  twelve  miles  from 
land  in  November ;  most  of  the  o^ers  were  got  in  August  and  July. 
The  greater  number,  viz.  373,  were  procured  on  the  deep-water  grounds, 
and  more  particularly  in  the  series  of  hauls  south-east  of  Fair  Isle,  in 
sixty-five  fathoms,  in  October,  where  ling  were  also  most  abundant. 
Here  339  were  taken,  the  largest  numbers  in  individual  hauls  being 
forty-five,  forty-two,  thirty-five,  and  thirty-four,  and  some  were  got  in 
all  the  hauls  but  one,  the  average  number  caught  per  hour's  fiishlng 
being  3*7. 

The  catches  on  this  ground  were,  indeed,  somewhat  peculiar,  inas- 
much as  they  included  large  numbers  of  hake,  saithe,  ling,  and  sharp- 
nosed  rays,  as  well  as  many  picked  dog-fish,  several  lythe,  Norway 
haddocks,  and  argentines — some  more  chaiucteristic  of  grounds  in  the 
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west  of  Scotland.  An  examination  of  the  chart  shows  that  the  deep 
water,  i,e,  under  a  hundred  and  above  fifty  fathoms,  extends  westwards 
between  the  south  point  of  the  Shetlands  and  Fair  Isle,  as  a  submarine 
valley,  the  locality  where  the  hauls  were  made  being  only  eighty  miles 
from  the  100-fathom  line  to  the  west.  It  is  thus  not  improbable  that 
the  fades  of  the  fish-fauna  in  the  region  in  question  is  connected  with 
the  course  of  the  current  that  is  known  to  run  eastwards  between  Fair 
Isle  and  Shetland,  in  the  same  way  as  Cunningham  has  shown  the 
fauna  along  the  Dutch  coast  resembles  in  some  respects  that  of  the 
Ennrlish  Ohannel. 

All  the  hake  except  five  were  of  marketable  size.  The  general  range 
of  the  adults  was  found  to  be  from  thirty-three  to  thirty-eight  inches, 
some  were  taken  over  forty  two  inches  in  length,  veiy  few  were  under 
twenty  inches.  One  nearly  twelve  inches  in  length  (300  mm.)  was 
taken  in  the  deep  water  in  October,  and  another  of  222  mm.  (8|  inches) 
in  the  Moray  Firth,  also  in  October.  No  small  hake  were  taken  in  the 
fine-meshed  net  around  the  otter-trawl,  but  on  one  occasion  131  were 
taken  in  the  Clyde  in  the  shrimp- net  of  the  "  Garland,  viz.  in  thirty-five 
fathoms  in  the  channel  midway  between  the  south  point  of  Arran  and 
the  coast  of  Ayrshire,  on  15th  December.  The  bulk  measured  from 
55  mm.  (2 A  inches)  to  123  mm.  (4|  inches),  and  one  was  141  mm  (5f 
inches).  With  the  exception  of  the  last  mentioned,  they  formed  a  well- 
defined  group,  the  average  or  mean  length  of  the  fish  being  83-2  mm.  or 
3|  inches,  and  they  were,  I  presume,  the  brood  of  the  year.  According 
to  Holt's  observations  on  the  west  coast  of  Ireland,  the  hake  spawns 
from  the  end  of  March  until  July,  and  in  Loch  Fyne  Dr.  Williamson 
found  the  eggs  of  the  hake  in  AprO,  June,  July,  and  the  first  week  in 
August.*  If  the  fish  which  measured  141  mm.  were  included  in  the 
series,  the  intervening  sizes  being  regarded  as  missing,  the  mean-size 
would  be  raised  to  about  98  mm.  or  ^  inches.  One  of  these  little  hake, 
114  mm.  long,  had  in  its  stomach  a  goby  which  measured  50  mm. — a 
fact  which  illustrates  the  early  assumption  of  the  piscivorous  propensity 
of  the  species. 

The  trawlers  land  considerable  quantities  of  hake,  mostly  from  the 
West  Coast  and  from  the  region  above  indicated  in  the  neighbourhood  of 
Fair  Isle.  Comparatively  few  come  from  the  waters  adjoining  the 
East  Coast,  but  the  fish  is  said  to  be  more  abundant  on  the  Danish  side. 
No  hake  were  obtained  in  the  nine  hauls  on  the  Fisher  Bank  at  the  end 
of  May  or  beginning  of  June. 

Tusk  {Brosmius  brosme). 

Of  this,  the  most  typically  deep-sea  form  included  in  the  produce  of 
the  trawl  fishery,  only  seventy-four  specimens  were  caught,  and  all  of 
them  were  taken  on  the  deep-sea  grounds,  off  the  Fair  Isle,  and  east- 
north-east  and  south-east  and  south  of  the  Shetlands.  None  were  taken 
on  the  Fisher  Bank.  Steam-liners,  which  fish  further  north  and  north- 
west in  deeper  water  than  the  trawlers,  land  proportionally  much  larger 
quantities.  All  those  obtained  were  marketable  except  two;  one  of 
them  measured  twelve-and-a-half  inches.  The  general  range  of  size  is 
from  about  eighteen  to  twenty-eight  inches ;  some  measured  thirty-nine 
inches. 

Cat-fish  {Anarrhiehas  luptis). 

Of  this  species  299  specimens  were  procured,  of  which  96  were  taken 
in  the  deep  water  on  the  north-eastern  grounds,  thirty- two  on  the 
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Great  Eisher  Bank,  one  in  Aberdeen  Bay,  two  in  Thurso  Bay,  one  in 
the  Dog  Hole  off  Aberdeen,  and  167  in  the  Moray  Firth.  The  facts 
concerning  this  uncouth  and  odd  form  are  of  some  interest.  With  cer- 
tain exceptions  referred  to  below,  usually  only  one  or  two  or  a  few  were 
taken  in  the  same  haul;  it  is  thus  evidently  widely  dispersed  and 
scattered.  The  one  taken  in  Aberdeen  Bay  was  caught  on  6th  June  in 
from  five  to  sixteen  fathoms,  and  it  was  marketable.  The  specimen  pro- 
cured at  the  Dog  Hole,  ten  miles  from  Aberdeen,  was  got  in  fifty-eight 
fathoms  on  21st  August,  and  it  was  marketable.  Another  large 
specimen  was  obtained  in  the  deep  water— eighty-five  fathoms — about 
eight  miles  from  Kinnaird  Head  on  4th  July. 

On  the  Fisher  Bank  in  thirty-four  fathoms  at  the  end  of  May  and 
the  beginning  of  June  they  were  comparatively  abundant,  thirty-two 
specimens  being  taken  in  twelve  hauls ;  three  hauls  were  blank,  but  in 
the  others  cat-fish  were  obtained  in  numbers  ranging  from  one  to  six, 
and  they  were  all  large.  They  were  much  commoner  here  than  in  the 
deeper  water  further  north-west,  off  the  coast  of  Aberdeen,  immediately 
afterwards,  where  fourteen  hauls  in  from  sixty-four  to  eighty-one 
fathoms  furnished  only  four.  The  bottom,  however,  was  for  the  most 
part  muddy.  South-east  and  east  of  Sumburgh  Head  in  the  latter  part 
of  May  they  were  numerous,  fourteen  hauls  yielding  fifty-six,  of  which 
all  were  marketable  but  three;  the  depth  varied  from  fifty-eight  to 
seventy-six  fathoms,  and  twelve,  eight,  jfour,  eight,  and  nine  cat-fishes 
were  taken  in  successive  hauls.  In  September  two  were  taken  in 
nearly  the  same  locality  in  four  hauls.  In  October  off  Fair  Isle,  in 
siicty-five  fathoms,  eleven  were  taken,  one  of  which  was  too  small  to  be 
marketable ;  and  in  May  in  sixty-five  fathoms,  east  of  the  Shetlands, 
twenty-three  were  taken,  thirteen  in  one  haul. 

The  particulars  regarding  the  occurrence  of  the  cat-fish  in  the  Moray 
Firth  are  of  interest.  In  the  numerous  hauls  in  the  months  of  Septem- 
ber, October,  and  November,  comprising  over  200  hours'  actual  trawling 
at  various  places  and  different  depths,  not  a  single  cat-fish  was  taken. 
In  August  one  was  caught  in  Burghead  Bay,  in  five  to  twenty-five 
fathoms ;  in  July  three,  two  in  from  seven  to  twelve  fathoms  in  the  place 
named,  and  one  in  eighty-five  fathoms  off  Kinnaird  Head ;  in  June  two, 
one  in  from  five  to  fourteen  fathoms  in  Burghead  Bay,  and  one  on  Smith 
Bejik  in  twenty-five  fathoms.  In  summer  and  autumn,  therefore,  the 
cat-fish  appears  to  be  rare  in  the  Moray  Firth.  In  December,  however, 
eighteen  were  taken;  in  January,  with  many  fewer  hauls,  seven;  in 
February  ten,  in  March  fifty-three,  and  in  May  seventy-five.  Many  of 
these  were  taken  in  comparatively  shallow  water,  as  in  Dornoch  Furth. 
There  thus  appears  to  be  a  migration  of  the  large  cat-fishes  from  the 
deeper  water  shorewards  in  winter  and  spring  for  spawning.  The 
ovaries  were  not  examined  in  these  instances,  little  time  having  been 
available,  but  in  April  they  were  found  to  be  spent,  some  of  them 
having  a  few  large  ripe  eggs  which  had  failed  to  be  expelled. 

The  number  of  unmarketable  cat-fishes  taken  was  snudl —  and  those  of 
fourteen  or  fifteen  inches  fall  into  this  categoiy — being  only  seven. 
Very  much  smaller  specimens  would  be  retained  by  the  otter-trawl  net, 
and  the  explanation  of  their  absence  is  no  doubt  the  same  as  in  so  many 
other  instances,  viz.  their  absence  from  the  bottoms  where  the  trawl 
can  work. 

The  most  disadvantageous  attribute  of  a  fish  in  the  sea  is  diminu- 
tiveness;  the  smaller  it  is  the  more  it  is  liable  to  be  swallowed 
by  others ;  as  it  increases  in  size  the  number  of  its  possible  enemies 
diminishes  and  its  chance  of  survival  is  greater.  Security  may  be 
sought  in  some  cases  by  a  pelagic  habit,  but  in  many  instances  it  is  ob- 
tained by  frequenting  roc^  bottoms  covered  with  alg®,  and  on  these 
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the  trawl  cannot  work, 
mostly  in  such  quarters. 


The  young  cat-fish  is  probably  to  be  found 


Hbrbikg  {Clvpea  hareTigtu), 

From  its  size  the  herring,  as  a  rule,  is  not  retained  in  the  trawl-net, 
although  from  the  experiments  with  the  fine-meshed  net  it  is  certain 
that  they  frequently  enter  the  otter-trawl.  In  the  course  of  the  investi- 
gations herrings  were  taken  in  thirty  hauls,  the  numbers  varying  from 
one  to  as  many  as  eighty-eight,  iifty-one,  and  forty-four.  On  two 
occasions  they  were  taken  on  the  north-eastern  grounds,  namely  in 
September  in  sixty-five  fathoms,  and  in  October  in  sixty-six  fathoms. 
In  Aberdeen  Bay  they  were  caught  in  May,  June,  July,  and  December, 
the  depths  of  the  water  in  which  the  hauls  were  made  being  from  four- 
and-a-half  to  sixteen  fathoms.  In  the  Moray  Firth  they  were  taken  in 
the  Dornoch  Firth  in  July,  November,  and  December,  the  hauls  being 
made  in  water  from  six  to  thirteen  fathoms ;  off  Dunbeath  in  January 
in  twenty-four  fathoms ;  and  in  or  near  Burghead  Bay  in  May,  July, 
December,  and  January,  the  depths  ranging  from  seven  to  twenty-four 
fathoms.  Young  herrings,  from  three  to  seven  or  eight  inches  in 
length,  were  frequently  taken  in  the  small-meshed  net  outside  the 
otter-trawl,  as  many  occasionally  as  nearly  two  thousand  in  an  hour's 
drag.  The  particulars  in  regard  to  those  caught  in  the  otter-trawl  are 
appended : — 


Date. 

Place. 

Depth 
in  Fms. 

No. 

4  Sopt    - 

65  miles  S.E.  of  Bumbuigh  Head  - 

65 

5-7 

19  October 

18     „    S.E.ofFa 

ir  Isle        . 

66 

2 

6  Nov.     . 

Dornoch  Firth 

8-10 

51 

6    „        . 

Do. 

8-10 

6 

17  Dec.     . 

Aberdeen  Bay 

9-15 

5 

18    „        - 

Do. 

8  10 

1 

18    „ 

Do. 

7-9 

1 

26    „        . 

Dornoch  Firth 

12 

8 

30  May     • 

Aberdeen  Bay 

12-16 

6 

80    „        . 

Do. 

9-14 

1 

6  June    - 

Do. 

4i-16 

1 

6    n        - 

Do. 

15-16 

4 

1  July     . 

Burghead  Bay 

7-16 

1 

2    „        . 

Do. 

7-10 

2 

2    „ 

Dornoch  Firth 

10 

1 

3    „        . 

Do. 

10-12 

9 

6    .,        - 

Aberdeen  Bay 

8-15 

88 

6    n         - 

Do. 

8-12 

10 

81    „        - 

Do. 

8-12 

1 
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Date. 

9  Not. 

»    ., 

11     M 

19  Deo. 

19    „ 

20    „ 

24    „ 

24    „ 

17  Jan. 

18    „        . 

Place. 


Depth 
in  F'ms. 


Na 


Doraooh  Firth 

Do. 

Do. 

Do. 

Do. 
Borghead  Bay 

Do. 

Do. 
Off  Dunbeath 
Borg^head  Bay 


7-10 

9-13 

9-13 

6-10 

9-10 

7-34 

10 

10 

24 

7i-22 


1 

1 

3 

3 

19 

44 

15 

1 

4 

5 


Herrings  are  sometimes  landed  in  considerable  quantities  by  trawlers, 
and  as  they  are  always  large  they  command  a  good  price.  They  are 
mostly  taken  in  September,  October,  and  November,  and  over  a  ton  is 
sometimes  brought  to  port  by  one  trawler.  They  get  them  sometimes 
near  the  coast,  but  more  commonly  out  towards  the  middle  of  the  North 
Sea,  as  the  Great  Fisher  Bank,  and  on  the  north-eastern  grounds  in 
deep  water.  From  the  following  particulars  of  catches  last  year,  it  will 
be  seen  that  in  September  they  were  caught  mostly  from  150-180 
miles  E.S.E.  from  Aberdeen,  on  the  western  part  of  the  Great  Fisher 
Bank,  in  from  thirty  to  forty  fathoms.  They  were  also  got  there  in 
November,  but  in  October  they  came  from  further  north,  midway 
between  the  Orkneys  and  Norway,  and  at  greater  depths. 


Date. 


Place. 


Depth  in 
Fathoms. 


Cwta. 


ISept 
10    „ 

17  „ 

18  „ 

19  „ 

1  October 
1         n 

15  „ 
19  Nov. 
25    „ 


18  miles  EL  by  N.  ;  about  13  miles  off  coast  of 

Aberdeen. 
180  miles  E.S.E.  ;  Great  Fisher  Bank 


165 

150 

180 

150  miles  N.E.  oy  E.  |  E. 

150  miles  N.E.  by  E.      - 

160  mUes  E.N.E.    .... 

140mfle8N.E.  by  E.      .        .        .        . 

140  miles  E..S.E.  ;  W.  of  Fisher  Bank    - 

140-160  miles  E.S.E. ;    „ 


30-40 
30-40 
40-45 

40 
30-40 


40-60 
37-38 


24 

^ 
22 
4 

H 

5 

2 

i 

U 
1 

14 
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Sprat  (Clupea  spraUua). 

Sprats  were  occasionally  taken  in  the  otter-trawl  and  not  unfrequently 
in  the  small-meshed  net — sometimes  many  hundreds  of  them.  They 
occurred  in  the  otter-net  on  the  following  occasions — viz.,  in  June  and 
July  in  the  Dornoch  Firth  and  Aberdeen  Bay,  in  the  Dornoch  Firth  in 
December,  and  at  the  Dog  Hole  off  Aberdeen  and  off  Dunbeath  in 
December,  as  shown  in  the  foUowing  Table : — 


Date. 


Place. 


Depth  in 
Fms. 


No. 


6  June, 

2  July, 

3  . 
8    „ 


19  December, 
15  January, 
17       „ 


Aberdeen  Bay, 
Domo^  Firth, 


Aberdeen  Bay, 
Dornoch  Firth, 
Dog  Hole,  off  Aberdeen,  • 
Off  Dunbeath,  - 


4.16 

10 
10-12 

t> 
61-12 
8-16 
9-10 
67 
24 


2 
1 

28 
2 
3 
1 
3 
1 
1 


Sprats  were  never  taken  in  either  the  otter-net  or  the  fine  net  on  the 
offshore  grounds,  but  a  few  were  obtained  in  hauls  at  the  Dog  Hole  in 
deep  water — ^viz.,  on  28th  November  fourteen,  measuring  from  87- 
125  mm.  (3j  1}  j  inches) — on  this  occasion  three  anchovies  were  also 
caught, — and  on  15th  January,  when  other  fourteen  were  taken.  None 
were  taken  at  the  Dog  Hole  in  June,  July,  August,  or  December.  In 
Aberdeen  Bay  sprats  were  captured  in  January,  June,  September, 
October,  November,  and  December,  in  hauls  made  in  from  five  to 
eighteen  fathoms.  At  Lunan  Bay,  Montrose,  eighty  were  taken  on 
28th  June  in  a  drag  of  sixteen  minutes,  along  with  1916  herrings,  the 
depth  being  about  twelve-and-a-half  fathoms.  In  the  Dornoch  Firth 
two  were  ta^en  in  July  in  ten  to  twelve  fathoms,  and  185  in  December ; 
at  Burghead  Bay  in  December,  in  the  Firth  of  Forth  in  May,  and  in 
the  Cromarty  Furth  in  January  and  June.  The  haul  on  1st  June  in  the 
Cromarty  Firth  was  of  interest,  because  it  was  found  that  the  larger 
sprats,  of  which  552  were  taken,  ranging  from  73  to  124  mm.  (2|-  to 
4^  indies)  were  spawning.  Females  from  104  mm.  upwards  were  ripe, 
and  males  from  the  same  size ;  but  some  may  have  been  mature  under 
the  length  given.  The  temperature  of  the  bottom  was  55^  F.,  and  of 
the  suitace  water  54**7.  The  smaU-meshed  net  also  contained  seventy 
young  herrings  ranging  from  104  to  197  mm.,  seventy-seven  small 
whitings  from  132-195  mm.,  which  were  feeding  on  the  young  sprats 
and  herrings ;  three  codlings  from  143  to  152  mm.,  similarly  engaged ; 
and  a  fifteen-spined  stickleback,  153  mm.  in  length,  from  which  the 
ripe  ^gs  were  extruding. 
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Date. 

Place. 

Depth. 

No. 

Size. 

10  January-    ... 

Cromarty  Pirth 

6i.7 

27 

61-117mra. 

15       ,.         ... 

Dog  Hole  (off  Aberdeen) 

57 

14 

- 

16       .,         ... 

Aberdeen  Bay      

7-16 

1 

_ 

18  May 

Firth  of  Forth— SUtion  III.     ... 

568 

52-134   „ 

1  June 

Cromarty  Firth 

8 

552 

73-124   „ 

13     „ 

Aberdeen  Bay      

5-12 

58 

86-116   „ 

28     „ 

Lunan  Bay,  Montrose     

124 

80 

86-117   ,. 

2  July. 

Dornoch  Firth      

10-12 

2 

- 

4  September  . 

Aberdeen  Bay      

10 

1 

- 

18  October    ... 

Do.              

8-16 

108 

82-139   „ 

28  November... 

Dog  Hole 

68 

14 

87-125   „ 

29       „         ... 

Aberdeen  Bay      

11-18 

1 

— 

17  December... 

Do.               

9-16 

26 

66-132   „ 

19       „         ... 

Do.               

6-84 

74 

67-111    „ 

25        „         ... 

Dornoch  Firth     

10 

186 

72-130   „ 

25       „         ... 

1 

Burghead  Bay      

7H8 

536 

.  i 

Maokbrel  (Scomber  aoombrus). 

Very  rarely  were  mackerel  taken  in  the  trawl-net.  In  October,  off 
DunbeEkth,  Caithness,  one  was  caught  in  twenty-four '  fathoms.  At 
certain  times,  however,  they  are  taken  in  some  numbers  by  the 
trawlers  and  landed  at  Aberdeen.  Last  year,  for  example,  the  quantities 
(in  cwts.)  landed,  so  far  as  ascertained,  were  as  follows : — 


Jan. 

Feb. 

Mar. 

Sept. 

Nov. 

Dec. 

Total. 

Ill 

H 

8 

1 

4 

m 

44i 

Thus  they  were  taken  chiefly  in  December  and  January,  and  none 
were  procured  from  March  to  September.  With  scarcely  an  exception 
they  were  caught  north-east  to  east  by  north  of  Aberdeen  at  distances 
of  from  about  forty-five  to  130  miles  from  the  nearest  coast.  Most 
were  taken  south-easterly  of  Fair  Isle.  It  is  noteworthy  that  those 
got  in  September  and  November  were  taken  further  south,  in  the 
region  of  the  Great  Fisher  Bank,  usually  along  with  herrings;  in 
December  they  were  further  north  and  west,  on  the  edge  of  the  deep  water, 
and  to  the  north-west  in  deep  water,  south-east  of  the  Shetlands ;  in 
January,  further  west  opposite  the  mouth  of  the  Moray  Firth;  in 
February,  about  fifty  miles  south-east  of  Fair  Isle ;  while  in  March  the 
single  quantity  taken  was  got  far  north  in  about  Lat.  60^  5 '  N., 
nearly  midway  between  Norway  and  the  Shetlands.  The  data  are 
too  slender  to  theorise  upon ;  but  the  idea  might  be  entertained,  so 
far  as  these  facts  go,  that  the  shoals  were  moving  north  and 
west  as  if  making  their  way  to  the  Atlantic,  mostly  between  the 
Orkneys  and  the  Shetlands.  On  the  other  hand,  the  madcerel  may  hava 
been  present  in  numbers  at  other  times  or  other  places,  but  in  the 
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surface  waters — their  usual  habitat — the  trawlers'  catches  simply 
indicating  that  at  the  times  and  places  described  they  were  feeding  at 
the  bottom,  having  withdrawn  in  the  winter  to  deeper  water.  The 
mackerel,  which  in  summer  and  autumn  are  found  along  the  coasts,  then 
usually  desert  them,  and  probably  move  out  into  deeper  water  and 
frequent  the  bottom — ^that  is  to  say,  they  seek  the  layers  of 
water  where  the  highest  temperature  prevails.  In  many  cases  the 
depths  at  the  places  where  they  were  caught  exceeded  seventy 
fathoms.  I  think  it  improbable  that  they  were  taken  in  the  surface 
waters  while  the  net  was  being  shot  or  hauled:  first,  because  of 
the  large  numbers  obtained  in  some  instances ;  second,  because  the  net 
in  either  process  is  not  dragged  rapidly  through  the  water  and  the 
mackerel  is  a  swift  and  agile  fish ;  and  third,  because  herrings  have 
been  taken  from  the  bottom  in  similar  depths,  proved  also  by  their 
presence  in  a  semi-digested  condition  in  the  stomachs  of  anglers.  None 
were  got,  as  stated,  in  the  early  summer,  when  the  spawning  shoals 
are  in  the  surface  waters  and  near  the  coast.  I  append  the  particulars 
of  each  catch ;  when  the  depth  is  inserted  in  brackets  it  means  that  it 
has  been  derived  from  the  chart.  Otherwise  it  is  the  depth  stated  by 
the  trawler.  The  positions  where  they  were  taken  are  indicated  in  the 
chart  (Plate  I.)  as  M  1,  M  2,  <bc. 


No. 


Date. 


Place. 


Depth. 


Quantity. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 


14  Jan. 
17  „ 
21  „ 
27  „ 
27  ., 
12  Feb. 

24  „ 

12  March 
19  Sept. 
17  Nov. 

25  ,, 

5  Dec. 

13  „ 

15  » 

16  „ 

24  „ 

25  .. 


64  miles  N.E.  by  £.  ;  about  25  miles  K  by  N. 

of  Kinnard  Head. 
100  mile?  £.N.£.  ;  about  60  miles  E.  by  N.  of 

Kimiard  Head. 
130  miles  N.E.  by  E.  ;  about  100  miles  E.  by 

N.  of  Kinnard  Head. 
90  miles  N.K  ;  about  65  miles  £.  by  N.  of 

Kinnard  Head. 
40  miles  S.E.  from  Out  Skerries 

126  miles  N.E.  ^  N.  ;  about  40  miles  S.E.  of 

Fair  Isle. 
150  miles  N.E.  ;  about  50  miles  aE.  by  E.  of 

Fair  Isle. 
280  miles  N.E.  by  E.  ;  about  80  mQes  W.  of 

Norwegian  coasts  at  Bergen. 
180  miles  E.S.E. ;  Great  Fisher  Bonk      • 

210  „  „  „  -        - 

140-160     „  „  „  -        . 

180  miles  N.E.  by  E. ;  midway  between  Fair 
Isle  and  Norway. 

150  miles  El  by  N.  ;  midway  between  Aber- 
deen coast  and  Norway. 

150  miles  E.  by  N. ;  midway  between  Aber- 
deen coast  and  Norway. 

105  miles  E.  from  Aberdeen     .... 

150  miles  N.E,  by  E. 

80  miles  E.  by  N. 


Fathoms. 
[60-68] 

Cwts 

1 

[75] 

2 

[70] 

i 

[65-70] 

4 

[70] 

4 

[70-80] 

i 

[60-70] 

1 

[60-70] 

8 

f34.88] 

1 

[80-40] 

i 

87-38 

H 

65-68 

71 

45-50 

2i 

45-50 

1 

54-57 

J 

68 

7 

70 

4 

Lessbr  Weeveb  {Traehinus  mpera). 

This  species  was  very  rarely  taken  in  the  small-meshed  net  on  the 
East  Coast,  but  on  two  occasions  considerable  numbers  were  secured.  On 
5th  July,  in  Aberdeen  Bay,  in  ten  fathoms,  off  Oollieston,  forty-seven 
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were  taken,  seventeen  being  females,  measuring  from  113  mm.  to  132 
mm.  (4i-5Af  inches),  and  thirty  males,  from  93  mm.  to  136  mm.  (3f^- 
5^  in^es).  The  average  size  of  the  females  was  120*4  mm.  or  4| 
inchesy  and  of  the  males  111*7  mm.  or  4|  inches.  They  were  ripe  and 
spawning.  On  31st  July  a  haul  for  forty-five  minutes,  in  from  eleven 
to  thirteen  fathoms,  opposite  the  mouth  of  the  Ythan  in  Aberdeen  Bay, 
gave  eighty-two  specimens,  viz,  fifteen  females  and  sixty-seven  males. 

These  fish  were  spawning,  ripe  eggs  and  spermatic  fluid  oozing  on 
touching  them,  and  it  was  thus  a  simple  matter  to  determine  the  sex. 

On  4th  September,  off  Newburgh,  Aberdeen  Bay,  in  ten  fathoms,  one, 
135  mm.  long,  was  taken,  the  sez  of  which  was  not  determined ;  on  the 
same  day,  two  females,  118  and  127  mm.,  both  spent. 

The  smallest  ripe  female  in  July  measured  110  mm.  (4|  inches),  the 
next  being  113  mm.,  and  the  largest  was  161  mm.  (6|  inches).  The 
smallest  ripe  male  measured  91  nmi.  or  3-j^  inches,  and  the  largest  138 
mm.  (5^  inches).  Forty-one  of  the  males  were  under  the  size  of  the 
smallest  female,  and  fifty  under  the  size  of  the  second  smallest.  The 
excess  of  males  is  contrary  to  the  rule  among  fishes  producing  pelagic 
eggs,  the  only  exception  previously  stated  being  in  the  case  of  the 
flounder  ;*  but  it  is  perhaps  questionable  whether  the  figures  mentioned 
really  represent  the  true  proportions  in  numbers  between  the  sexes. 
The  lesser  weever,  as  was  ^own  to  Pame]l,t  is  extremely  common  in 
the  Solway,  and  I  find  from  the  examination  of  124  specimens  from 
there  that  the  females  were  slightly  in  excess,  viz.  64  to  60  males. 
They  were  taken  in  April,  May,  August,  September,  October,  and 
November,  none  being  secured  in  June  and  July,  when  they  had 
probably  migrated  into  deeper  water  to  spawn.  It  is  pretty  certain 
from  the  disparity  in  the  sizes  of  the  males  and  females  that  the  former 
attain  maturity  at  an  earlier  age  than  the  latter,  and  the  great  excess 
of  the  ripe  males  in  Aberdeen  Bay  probably  indicates  that  a  younger 
^neration  of  them  took  part  in  reproduction,  the  females  of  correspond- 
ing age  being  still  immature  and  thus  not  migrating  out  to  spawn  with 
the  others.  In  any  case,  however,  the  excess  of  females,  if  there  be 
excess,  cannot  be  great,  the  small  preponderance  in  the  samples  from 
the  Solway  being  very  much  less  than  among  other  species  producing 
pelagic  eggs.t  It  is  interesting  to  note  that  the  flounder  and  the  lesser 
weever  are  the  two  fishes  with  pelagic  eggs  in  which  the  females  do  not 
greatly  preponderate,  or  may  be  indeed  less  numerous  than  the  males. 
Both  spawn  near  shore  in  water  of  moderate  depth,  migrating  from  the 
shallower  water  to  do  so.  The  proportion  of  the  sexes  in  the  sprat, 
which  also  spawns  inshore  in  summer,  has  not  apparently  been  deter- 
mined. Among  the  weevers  from  the  Solway  in  April,  September, 
August,  and  November,  the  average  size  of  the  females  was  107*2  mm. 
or  4^  inches,  and  of  the  males  90*3  mm.  or  a  little  over  3^  inches. 

The  lesser  weever  seems  to  spawn  later  than  the  majority  of  fishes. 
Day  says  vaguely  it  spawns  in  spring ;  Brook  gives  April,  May,  and 
June  as  the  period  on  the  coast  of  York8hire,§  and  he  found  those 
kept  in  his  taiiks  spawned  in  June  and  July ;  ||  M'Intosh  states  that 
the  floating  eggs  are  f oimd  in  St.  Andrews  Bay  in  April,  May,  and 
June  \%  and  Holt  foimd  a  female  "  nearly  ripe  "  in  May  on  the  Irish 
coast,   and  the  floating  eggs  in  considerable  abundance  in  June  and 

*  TenUh  Ann,  Etp.,  Pmt  IIL,  p.  289. 
t  Fishes  of  the  Firth  of  Forth,  p.  178. 

X  Fourth  Ann.  Rep,    hoc,  ciL 
§  TenUi  Ann,  Rep,,  Part  III,,  p.  244. 

I  Joum.  Lmn,  Soc,,  xTiii,  p.  274. 
If  Ninth  Ann,  Rep.,  Part  III.,  p.  826. 
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July;*  while  Williamson  procured  the  eggs  in  small  numbers  in 
Lodi  Fyne  on  14th  May,  9th  and  10th  June,  and  6th  July,  but  found 
none  in  April.t  Ripe  females  have  been  procured  by  myself  at  the 
end  of  June  at  Dunbar,  and,  as  above  described,  in  Aberdeen  Bay  at 
the  beginning  and  end  of  July.  A  female,  102  mm.  in  length,  was 
approaching  ripeness  on  18th  June,  in  the  Dornoch  Firth,  the  ovarian 
eggs  measuring  0*5  mm.  In  the  Solway,  on  24th  May,  females  of 
94,95,  98,  and  117  mm.  were  approaching  ripeness,  and  males  from 
82  mm.  to  102  mm.  were  in  a  similar  condition.  It  is  thus  probable 
that  the  spawning  takes  place  mostly  in  June  and  July.  The 
occurrence  of  floating  eggs  in  our  waters  in  April  is  probably 
exceptional. 

Information  bearing  upon  the  rate  of  growth  of  the  lesser  weever  is 
not  extensive.  Brook  found  that  hatching  occurred  in  from  nine  to 
eleven  days.  A  specimen  measuring  15  mm.  was  taken  by  the 
'*  Garland  "  probably  in  autumn,^:  but  the  date  is  uncertain.  On  18th 
June  an  example,  33  mm.  (1^^  inches)  in  length,  was  taken  in  the 
Dornoch  Firth  by  the  "  Garland,"  and  M'Intosh  mentions  another 
measuring  45  mm.  (1|  inches)  caught  in  July.  These  specimens  were 
doubtless  about  one  year  old.  The  next  smaUest  which  has  come  under 
my  observation  was  a  female  that  measured  63  mm.  (2|  inches),  and 
was  taken  in  the  Solway  on  30th  April.  It  is  fairly  certain,  I  think, 
that  this  was  not  a  fish  of  the  preceding  year,  but  was  approaching  two 
years  of  age.  Apart  from  various  other  considerations,  the  fact  that 
the  lesser  weever  does  not  reach  the  same  size  in  the  Solway  as  on  the 
East  Coast — a  circumstance,  as  I  have  elsewhere  shown,  which  is  also 
true  of  the  plaice  and  the  common  dab,  and  in  the  Clyde  of  the  long 
rough  dab§— while  the  smaller  specimens  were  got  plater  on  the  East 
Coast,  goes  against  the  supposition.  The  specimens  next  in  size  from 
the  Solway  were  a  female  measuring  71  mm.  on  21st  September,  one 
measuring  74  mm.  on  30th  April,  and  two  males  on  26th  October,  one 
measuring  70  mm.  and  the  other  72  mm.  As  already  stated,  no  ripe 
individuals  were  procured  from  the  Solway,  but  on  24th  April  the  f emde 
of  63  mm.  (2|  inches)  alluded  to  above  had  eggs  a  few  of  which 
measured  0*11  mm. ;  another,  of  74  mm.,  had  eggs  up  to  0*13  mm. ;  one 
of  106  mm.,  eggs  up  to  0*13  mm. ;  while  in  one  of  113  mm.  and  one  of 
112  mm.,  thelcu*gest  eggs  measured  015  mm.  On  24th  May,  in  a 
female  of  117  mm.,  the  eggs  measured  0*33  mm.,  and  in  one  of  98 
mm.  nearly  the  same ;  two  of  94  and  95  mm.  were  approaching  ripe- 
ness. It  is  therefore  probable  that  these  individuals  would  have 
spawned  in  the  ensuing  season,  when  some  of  them  would  be  under  or 
little  over  80  mm.  in  length. 

In  Aberdeen  Bay,  as  stated  above,  the  smallest  ripe  female  measured 
110  mm.,  and  the  smallest  ripe  male  91  mm. 

I  give  below  a  Table  in  which  the  specimens  obtained  at  diflbrent 
times  are  grouped  in  three-millimetre  groups.  The  difference  in  sise 
between  the  Aberdeen  Bay  and  Solway  Firth  is  obvious,  and  in 
several  instances  at  least  three  annual  groups  appear  to  be  represented. 
While  it  is  not  possible  to  fix  definite  Umits  to  the  various  series,  the 
probability  is  that  the  males  reach  maturity  when  two  and  the  females 
when  three  years  of  age : — 

•  Rep,  qfCouneU,  Roy.  Dubl.  Soc.,  for  1891,  p.  246  ;  &».  Tram.  Roy.  DM.  Soc,  iv. 
Mr.  ii.,  p.  4d7. 

t  Seventeenth  Ann.  Rep.,  Pari  22  1.^  p.  88. 

X  Ninth  Ann.  Rep.,  Pari  III.,  p.  326. 

§  Twentieth  Ann.  Rep.,  Part  III.,  pp.  846,  871,  885. 
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Thb  Poggs  or  Abmbd-Bullhead  {Agonu9  oataphrOfCtus). 

Notwithstanding  its  small  size  specimens  of  this  species  were 
occasionally  taken  in  the  otter-trawl,  their  capture  being  doubtless 
facilitated  by  their  form.  Forty-six  were  taken  by  the  ordinary  net 
in  the  Moray  Firth  in  January,  June,  July,  October,  November,  and 
December,  at  Burghead  Bay,  in  the  Dornoch  Firth,  near  Smith  Bank, 
and  particularly  off  the  coast  of  Caithness.  It  was  also  got  in 
Aberdeen  Bay  in  January,  June,  September,  October,  Novemb^,  and 
December.  It  was  most  common  in  the  winter  months;  of  123 
specimens  seventeen  were  taken  in  October,  forty-three  in  November, 
twenty  in 'December,  and  thirty-one  in  January.  With  regard  to  its 
bathymetrical  distribution,  while  it  is  abundant  in  sandy  dballows,  as 
in  the  Solway  and  in  estuaries,*  it  is  sometimes  found  in  deeper  water 
than  is  generally  supposed*  In  Aberdeen  Bay  and  the  Moray  Firth 
the  common  range  of  depth  in  which  the  hauls  were  made  was  from 
seven  to  twelve  or  fifteen  fathoms.  Off  Dunbeath  and  Lybster, 
Caithness,  it  was  taken  in  many  hauls  in  from  twenty-two  to  twenty- 
seven  fathoms,  five  hauls*  with  the  ordinary  net  yielding  seventeen 
specimens.  One  was  taken  near  Smith  Bank  in  31  j  fathoms  in  June. 
In  the  depression  off  Aberdeen  known  as  the  Dog  Hole  specimens  were 
occasionally  taken  in  the  small-meshed  net.  One  was  got  in  58  fathoms 
in  August,  another  in  seventy  fathoms,  12|  miles  from  shore,  in 
November ;  another  in  sixty-eight  fathoms,  also  in  November ;  another 
in  fifty-seven  fathoms  in  December,  and  two  in  fifty-seven  fathoms 
in  January.  One  104  mm«  in  length  was  taken  in  May  twenty-two 
miles  east  of  Flugga,  at  the  north  of  the  Shetlands,  in  eighty-five 
fathoms.  During  the  trawling  investigations  of  the  '^  Garland  "  in  the 
Moray  Firth  twenty-eight  specimens  were  caught  in  308  hauls,  and 
all  except  five  were  obtfuned  at  the  outer  stations  in  moderately  deep 
water. 

They  were  on  the  other  hand  found  to  be  very  abundant  sometimes 
in  the  shrimp-net  in  the  Solway  Firth,  and  were  occasionally  also 
taken  in  the  push-net  on  the  beach  in  Loch  Fjme  and  Aberdeen  Bay. 

A  considerable  number  were  examined  and  measured  in  order  to  deter- 
mine the  proportions  in  number  and  size  of  the  sexes,  the  rate  of  growth, 
the  size  when  maturity  is  reached,  and  the  period  of  spawning.  Setting 
aside  a  few  lots  in  which  the  sexes  were  not  completely  separated 
throughout,  the  result  shows  467  females  and  398  males,  the  average 
size  being  88*0  mm.  for  the  females  and  86*1  mm.  for  the  males.  The 
excess  of  females  is  considerable,  that  sex  amounting  to  fifty-four  per 
cent,  of  the  total,  and  the  males  to  nearly  forty-six  per  cent. ;  but  in 
several  cases,  as  in  November  and  March,  males  were  in  excess.  The 
greatest  disproportion  was  in  October,  when  118  females  and  74  males 
were  taken,  and  in  December,  when  the  females  numbered  127  and  the 
males  90.  It  is  an  exception  to  what  appears  to  be  a  general  rule  that 
in  fishes  with  demersal  eggs  the  males  are  most  numerous.  The  mean 
lengths — ^taking  all  sizes  together — differ  very  little,  viz.  by  1*9  mm. 

With  regard  to  the  period  of  reproduction,  in  a  number  examined  on 
August  1st  one  large  female  122  mm.  (4|  inches)  long  had  a  few  large 
ripe  eggs,  but  the  majority  were  small,  as  was  the  case  in  the  other 
specimens.  On  27th  September  the  eggs  were  small ;  in  a  female  of 
90  mm.  the  largest  measured  0*3  mm. ;  one  at  56  mm.  had  ^gs  up  to 
nearly  0*1  mm.,  and  in  a  female  of  53  mm.  the  largest  measured 

*  On  one  occasion  a  specimen  from  the  Firth  of  Forth  which  I  placed  in  fresh 
lived  in  it  for  eighteen  hours.     Vide  Ninth  Ann,  Rep.,  Part  III,,  p.  260. 
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0'06  mm.    On  31st  October  a  number  of  fishes  were  examined,  with  the 
following  result : — 


Length  (mm.) 

57 

62 

63 

82 

85 

90 

94 

96 

97 

106 

107 

110 

112 

117 

120 

Diameter     of 
laiTgestEggs 
(mm.) 

•16 

•13 

•13 

•35 

•35 

•39 

•39 

•44 

•5 

•49 

•45 

•61 

•66 

•5 

•64 

In  the  portion  of  the  ovary  examined  of  the  specimen  at  112  mm.  a 
single  egg  measuring  1*1  mm.  was  discovered,  and  in  the  one  atl20mm., 
another  measuring  1*13  mm.  Since  the  fully  ripe  ovarian  egg  measures 
1*8  mm.,  these  specimens  evidently  indicated  the  approach  of  the 
spawning  season.  On  27th  November  the  following  measurements 
were  made : — 


Length  (mm.) 

47 

63 

66 

70 

81 

85 

90 

100 

110 

Diameter     of 
largest  £gg8 
(mm.) 

•08 

•1 

•15 

•19 

•41 

•41 

•44 

•56 

•49 

In  the  eggs  of  *1  mm.  and  upwards  the  yolk  was  fully  formed,  but  the 
ovaries  were  small.  Larger  eggs  may  have  been  present  in  some  cases, 
but  they  were  not  observed.  On  30th  December  a  considerable  number 
were  examined,  as  given  in  the  Table  below,  and  the  larger  females 
were  found  to  contain  ripe  or  nearly  ripe  eggs.  Females  as  small  as 
78  mm.  (3^  inches)  would  obviously  spawn  in  the  ensuing  season, 
but  in  such  specimens  both  the  ovaries  and  the  eggs  were  much 
smaller,  the  latter  measuring  from  1*1  to  1*3  mm.  Occasionally  a 
large  fijsh  had  also  the  smaller  eggs.  The  smaller  females  had  eggs 
up  to  0*17  mm.,  and  clearly  belonged  to  another  series;  some  at  60 
and  61  mm.  had  yolked  eggs  of  0*12  mm.,  and  others  at  52  mm.  and 
53  mm.  eggs  also  yolked  measuring  0*1  mm.  Many  of  the  males  at 
70  mm.  and  under  had  well-developed  testes,  white  and  soft ;  in  one  at 
59  mm.  they  were  quite  minute.  On  14th  March  a  number  were 
examined.  One  female  of  106  mm.  contained  nearly  ripe  eggs, 
measuring  1*3  mm. ;  one  of  120  mm.  was  spent,  with  two  or  three  l^ge 
effgs  retained  ;  others  of  98,  95,  96,  and  97  mm.  were  spent,  and  others 
of  86,  89,  92,  96,  97,  and  100  mm.  were  ripe.  A  male  at  101  mm.  was 
ripe.     In  others  the  diameter  of  the  largest  eggs  were  as  f  oUows : — 


Length  (mm.) 

74 

78 

71 

69 

68 

65 

63 

63 

60 

59 

Diameter    of 
largest  Eggs 
(mm.) 

•19 

•18 

•21 

•17 

•2 

•17 

•16 

•14 

•16 

•06 

On  30th  April  most  of  the  females  were  found  to  be  spent,  the  ovaries 
being  small  and  shrunken  ;  in  several  cases  a  few  fully-sized  eggs  which 
had  failed  to  be  expelled  were  present.  The  sizes  of  females  which 
appeared  to  have  spawned  were  as  follows: — 120,  118,  112,  111,  110, 
109,  106,  105,  104,  102,  94,  93,  80  mm.  The  diameter  of  the  eggs 
present  in  some  cases  is  shown  here : — 


Length 

•120 

•118 

nil 

109 

106 

104 

68 

58 

56 

Diameter   of 
JSggs 

•19 

•16 

•16 

*21 

•18 

•18 

•14 

•14 

•14 

*A  few  large  old  eggs  also  present. 
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In  malee  of  109,  99,  96  mm.  the  testes  were  small  and  solid. 

On  24th  May  no  females  contained  ripe  or  large  eggs.  In  one  of 
122  mm.  the  yolked  eggs  measured  up  to  *35  mm.;  in  another  of 
117  mm.  they  reached  nearly  the  same  size — viz.,  *33  mm. ;  in  one  of 
70  mm.  they  measured  up  to  *17  mm. 

On  26th  June  females  ranging  about  111  mm.  had  yolked  eggs 
measuring  up  to  *24  mm. ;  in  one  at  73  mm.  they  were  *2  mm. 

On  26th  May  a  female  from  the  Dornoch  Firth,  70  mm.  in  length, 
had  eggs  measuring  *09  mm.  On  15th  January  a  female  of  144  mm. 
(5i  inches)  taken  in  57  fathoms  at  the  Dog  Hole,  off  Aberdeen,  was 
full  of  almost  ripe  eggs,  and  on  17  th  December  several  from  Aberdeen 
Bay  from  92  mm.  to  106  mm.  appeared  to  be  spent.  A  female  of  92  mm. 
was  taken  off  the  Cromarty  Firth  in  December  with  nearly  ripe  eggs. 

From  the  above  facts  it  appears  that  the  spawning  period  of  this  species 
extends  from  the  end  of  December  to  March  or  April.  The  occurrence 
of  one  with  a  few  large  fully  mature  eggs  on  Ist  August  was  probably 
exceptional,  and  may  have  represented  a  late  spawning,  although  the 
size  of  the  fish  is  against  that  supposition.  Mcintosh  has  descril^  the 
eggs  as  having  been  found  deposited  on  1st  October,  and  some  of  them 
were  kept  alive  until  they  hatched  on  2nd  March.*  With  regard  to  the 
size  when  they  first  reach  maturity,  it  appears  probable  that  tiie  females 
become  mature  when  under  80  mm.  in  length,  and  the  males  when 
under  70  mm. 

With  respect  to  the  rate  of  growth  of  the  armed-bullhead  the 
information  in  considerable.  In  the  appended  Table  I  have  given  the 
particulars  of  the  measurements  of  certain  lots,  arranged  in  three-milli- 
metre groups,  from  which  it  will  be  seen  that  three  annual  series  are 
usually  represented.  The  smallest  examples  were  got  in  October, 
November,  and  December,  and  the  next  smallest  in  spring.  The  first 
question  to  be  decided  is  whether  these  forms  got  in  autumn  and  winter, 
varying  from  47  and  49  mm.  to  73  and  74  mm.,  are  fish  spawned  at  the 
preoedmg  spawning  season,  «.«.  under  or  about  one  year  old.  Mcintosh 
states  that  the  larval  and  post-larval  bullheads  were  not  uncommon  in 
St.  Andrews  Bay  in  April,  measuring  7-8  mm.,  and  that  at  the  beginning 
of  the  month  nearly  ripe  females  were  obtained.  They  were  tdso  got 
frequently  in  March,  while  in  May  they  were  abundant.t  Specimens 
from  14  to  18  mm.  were  found  from  May  to  July ;  some  in  May  were 
19  mm,;  and  others  at  the  end  of  June  and  beginning  of  July  25  and 
and  26  mm.  Specimens  were  procured  by  the  **  Gkrluid  "  in  April  up 
to  10  mm.  Tosh  gives  the  measurements  of  twenty-seven  specimens  of 
various  sizes,  and  (»dculates  that  one  in  July,  17  mm.  long,  was  about 
three  months  old ;  three,  25  and  26  mm.  on  4th  and  5th  July,  to  be  5  to 
5i  months  old;  one  on  24th  February,  measuring  46  mm.,  to  be  one  year 
oid,  and  others  in  May  of  51  and  56  mm.  to  be  fifteen  months  old ;  one 
in  September,  of  87  mm.,  to  be  one  year  and  seven  months  old ;  one  in 
December,  110  mm.,  to  be  one  year  and  10|  months  of  age,  and  one  of 
138  mm.  in  the  same  month  to  be  two  years  and  eight  months  old.$ 

In  the  push-net  on  the  beach  at  Loch  F3me  one  of  27  mm.  was  taken 
on  3rd  July,  one  of  34  mm.  on  2nd  July,  and  two  of  41  and  52  mm.  on 
28th  September. 

On  examining  the  Tables  given  below,  it  will  be  found  that  the  first  or 
youngest  group  in  March  is  pretty  weU  defined,  and  also  the  same  groap 
in  August,  and  a  calculation  of  the  di£forenoe  of  the  mean  size  indicates  a 
growth  in  the  period  (of  139  days)  of  27*2  mm«  for  the  females  and  26*3 

*  Tkiriefntk  Ann.  Rep,,  Part  III,,  p.  281. 
t  Seventh  Ann.  JUp.,  Part  111,^  p.  271. 
Twe^  Ann,  Rep.,  Pari  ///.,  p.  334. 
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for  the  males ;  the  averages  in  the  two  months  being  for  females  62*9  and 
90*1  mm.,  and  for  males  60*6  and  86*9.  After  August  the  growth  does 
not  appear  to  be  rapid,  the  mean-size  of  the  females  of  the  group  in  October 
being  on  the  26th — for  100  specimens  from  79  mm.  to  108  mm. — 95'3 
mm.,  and  on  31st  (for  eighty-six  specimens  from  80  to  111  mm.)  95*4 
mm. ;  for  the  males  the  October  averages  are  89*2  mm,  and  88*0  mm.  In 
winter,  as  might  be  expected  from  the  habitat  in  this  case,  growth  is 
slow,  as  may  be  seen  by  comparing  the  corresponding  groups  in  October- 
December  and  March,  April. 

In  one  or  two  instances  two  annual  groups  in  the  same  series  of 
measurements  appear  fairly  complete,  thus  affording  opportunity  to 
deduce  the  amount  of  annual  growth.  Among  the  females  on  October 
31st  the  first  series  has  a  mean-sixe  of  63*3  mm.  (or  about  2^  inches),  the 
range  extending  from  57  to  70  mm. ;  the  second  series,  as  stated,  is  95*4 
mm.,  thus  showing  an  annual  increment  of  32*1  mm.  Among  the  males 
the  first  series  also  ranges  from  57  to  70  mm,,  and  has  an  average  size  of 
62*4  mm, ;  the  second  series,  from  73  to  98  mm.,  has  a  mean-size  of  88*0 
mm.,  showing  an  annual  increment  of  25*6  mm.  In  the  December 
series,  the  average  size  of  the  males  in  the  first  group  is  62*8  mm.  and 
in  the  second  group  87*6  mm.,  showing  an  annual  increment  of  24*8 
mm.  Among  the  females  the  first  group  has  an  average  of  62*3  mm., 
and  the  second  group  an  average  of  94*2  mm. ;  the  annual  increment 
indicated  being  31*9  mm. 

Looking  to  these  facts  and  the  absence  of  the  smaller  forms  in  June, 
August,  and  the  early  part  of  September,  the  occurrence  of  one  or 
two  at  the  end  of  September,  and  the  increase  in  their  numbers  later, 
I  think  there  is  little  doubt  that  the  first  series  represented  in  March  is 
about  one  year  old.  And  the  phenomena  presented  by  the  ovarian  eggs 
at  different  periods,  and  the  measurements  of  the  mature  and  immature 
fishes,  as  set  forth  above,  make  it  probable  that  sexual  maturity  is  not 
reached  by  the  group  until  the  second  year.  The  largest  specimen 
obtained,  it  may  be  added,  the  sex  of  which  was  not,  however, 
ascertained,  measured  156  mm.  or  6^  inches;  it  was  from  the  Forth. 
The  largest  female  determined  was  136  mm.  or  5f  inches,  and  the  largest 
male  141  mm.  or  5A  inches.  They  were  both  from  the  Solway. 
Contrary  to  what  obtains  among  flat-fishes  the  males  reach  a  size  quite 
as  large  as  the  females,  and  pi*esumably  attain  the  same  age. 
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TRAWLING  INVESTIGATIONS— TABLE  I. 


Date. 

Depth 

Time  Trawl 
Down. 

FiehOaoght. 

!     Plftoe. 

i 

1 

1 

J? 
Fms. 

1 

» 

Name. 

No. 
taken  to 
Market. 

No. 
thrown    TMal 
Over-        No. 
board. 

B«nariA 

1.  AUrdeen 

1902. 
May  12. 

44-2 

46-0 

45-0 

11 

12.80 

4.50 

OodUng,    .. 

6 

"StarofPeaoi" 

1       Bay. 

p.m. 

p.m. 

Haddock,  ..        .. 

0 

., 

Wind    N.N.E., 

1    Between 

Whiting.    ..       .. 
Oumara    . . 
Haice(2),  .. 

6 

force   6;   sea 

'    Belhelvie 

47 

47 

choppy. 

i  and  Black 

242  ' 

I>oe. 

471 

1       '^       , 

— 718 

18          7 

26 

1                    ' 

Oom.Dab 

664 

868       1.0 

16 

I 

Long  Bough  Dab, 

8 

I 

1 

Flounder 

'  4 

1 

1 

Grey  Skate, 

6 

1 

Thombac?,' 

11 
2 

11 

Herring,    . . 

1 

Angler 

68 

68 

1.882 

624        1,9 

«6 

I 

i 

1     2.  Same 

.. 

10  to 

6.16 

0.90 

&.:: 

14 

14 

WindN.NX.bbw. 

1   Locality. 

14* 

p.m. 

p.m. 

8 

1 

•• 

8 

1 

Ing     hard:    tea 
choppy.      Catch 

Whiting.   .. 

.. 

'i8 

18 

1 

HaddoSk,..        .. 

8 

8 

•dibtecnOii. 

Plaice  dX.. 

8*' 

.. 

. 

..     (2%  .. 

106 

.. 

;;    (sj..     .. 

102 
— ^216 

• 

i6 

OouLDab... 

427 

288          "t 

10 

Flounders, 

18 

9 

22 

Gurnard    . . 

10 

10 

Starry  Ray, 

41 

41 

Grey  Skate, 

6 

6 

Thomback, 

6 

6 

j 

Angler,      . . 

40 

40 

1 

i 

1 

Herring 

•• 

1 

1 

674 

424       1,0 

•6 

1 

\s.  Aberdeen 

May  12 

. 

11  to 

ia6 

2.16 

Ood,          ..        .. 
Codling.    .. 
Haddock,.. 

26 

Half  a  basket  d 

Bay   From 
Cruden 

&1S.  i     '    :  "    !     ' 

18. 

p.m. 

p.m. 

unmarketablefeh, 

i 

chiellyDafaB. 

Scan  to 

Whiting 

Ck)a]-flsh 

Stirling 

Quarries. 

Cat-fish,    .. 
Plaice  (1),.. 

Com.  Dab,.. 

1  basket 
1  basket 

4.  Dog 
Hole,  off 

May  13. 

41-2 

41-4 

48-8 

66 

6.86 
a.m. 

6.40 
a.m. 

Cod. 

Codling.    . . 
Haddock 

I 
16 

1 
16 

Sea  choppy. 

Aberdeen. 

24 

.« 

24 

WhiUng,   .. 

SO 

20 

' 

Ling, 

OoJ-flsh 

2 

1 

2 
1 

1 

Plaice,       .. 

4 

4 

1 

Lemon  Dab, 

42 

42 

1 

Com.  Dab,.. 

2 

2 

Megrim,    ..        .. 

11 

11 

Starry  Ray, 

7 

7 

1  Orey  Skate, 

.. 

1 

I 

1 
1 

Angler,     . . 

8 

8 

1 

1           1 

122 

11          1 

88 
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Place. 


Date. 


Tempentture. 


Deptli 
Fma. 


TimeTnwl 
Down. 


FiahOaught 


Name. 


Na 
taken  to 
Market 


Na 
thrown 
Over- 
board. 


Total 
Na 


Remarkf. 


5.  Aberdeen 
Bay,  off 

Coastguard 
Station. 


1902. 
May  18. 


42-0 


44  1 


44-9 


4to 
10 


9.50 
a.m. 


ILSO 
a.m. 


6i  Aberdeen 

Bay,  off 

ColUeeton. 


May  18. 


7.  Same 
Place. 


8.  Between 

Slain* 
Caetleand 
Collieeton. 


May  18. 


May  13 
ft  14. 


13  to 
14 


12.6 
]xm. 


4.45 
I>.m. 


9.40 
p.m. 


4.5 
]xnL 


8.46 
p.m. 


L45 
a.ni. 


Lemon  Dab, 
Flounder, . . 
Brill, 

Com.  Dab,.. 
Orey  Skate, 
Starry  Ray, 
Thomback, 
Herring,  . . 
Angler,     . . 


CX>m.Dab,. 


Ood, 
Oodling, 
Haddock, 
Plaice  (1), 


Brill, 
Halibut, 
Com.  Dab, 
Skate, 
Starry  Ray, 
Angler, 


17 
26 

—  48 

41 

1 


98 


16 

60 

86 

42 

—144 
1 
1 
1 
116 
6 
1 


296 


8 
112 
118 
72 


13 

2 


810 
207 


682 


2 
i  basket 

"i 

1 
24 


24 
1 

10 
5 


Sea  choppy;  pass* 
inginow-flhowers. 


19 

7 

1 


161 
1 
3 
1 

169 
i 
4 
1 
4 
1 


867 


Fresh  N.  winds:  sea 
choppy.  27 edible 
CTiiDs  taken. 


Wind  Ught.  N.  by 
E.  87  edible  crabs, 
one  basket  of  un* 
marketable  fishes, 
mostly  Dabs,  a  few 
Flounders,  Her> 
ring.  Starry  Ray* 
and  Orey  Skate. 


Catch  inchided  42 
edible  crabs. 
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TRAWLING  INVESTIGATIONS— TABLE  L 


Tempeiatnre. 

Time  Trawl 
Down. 

FlahOanght 

Place. 

Date. 

Depth 
in 

Remarksi 

t        '^ 

1    mi 

Na 

1 

Fma. 

S 

Na 

thrown 

Total 
Na 

•I 

^ 

■^ 

"S 

Name. 

Orer- 

^ 

s 

& 

S 

n 

Harket 

board. 

1902. 

0.  Moray 

Hay  IG. 

10  to 

ao 

7.0 

Godiing,    v. 

4 

4 

There    were    also 

Firth. 

16 

a.m. 

.m. 

4 

4 

taken   7    Norv^ 

Burghead 

HaddookO). 

61 

lobsters.   6   crtbe 

Ay. 

w    Is)!    :: 

Whiting 

Onmard,  .. 
Oat-fldi,    .. 
BriU. 

Plaioe(lX.. 
..     (2)...        .. 

::  ii:    :: 

Lemon  Dab, 
Oom.Dab... 
Witch, 
Thornback, 

46 
262 

— 340 
47 
76 
6 
1 
83 
76 
180 
76 

—322 

0 

160 

69 

7 

6 
11 

27 

ii 

1 

210 
*'l 

866 

68 

108 

6 

1 

883 
10 

870 
69 

8 

(marketableX  and 
onesfuid. 

1048 

276 

1319 

la  Same 

May  16. 

12 

7.46 

11.46 

Cod 

2 

2 

One     edible    cnb 

Place. 

a.nL 

«.m. 

Haddock(lX 

M         (2).        .. 
..        (8X 

Whiting.   ..        .. 

Ouroara 

Oat-fish 

PlaioeaX.. 

z  (sx.'.*    ;; 

..      (4),.. 

Lemoc  Dab. 
Oom.Dab... 
Witch.       .. 
Orey  Skate. 
Thornback. 
Angler, 

66 
10 
178 
—264 
10 
80 
10 
0 
88 
108 
274 
— 410 
4 
687 
6 
8 

"o 

4 
44 

200 
*2 

278 
23 

74 
10 

iio 

4 

827 
6 
3 
2 

17 

was  taken. 

1204 

886 

1680 

11.  Off  the 

May  16. 

8  to  12 

12.20 

&6 

Codiing,    ..* 
Haddoolm,       .. 

3 

8 

1 

Sutersof 

p.m. 

p.m. 

72 

"7 

70 

Cromarty. 

124 

.. 

„         (2). 

41 

.. 

CSX        .." 

160 
— 826 

"2 

827 

Whitlnff,   .. 
Oumaid.   .. 

27 
16 

4 

7 

81 
23 

Cat-fish,    .. 

2 

.. 

2 

PlaiceaX.. 

3 

., 

,, 

17 

.. 

., 

1 8), 

39 

,, 

;^ 

..      (4X..         .. 

20 
-  70 

•• 

■70 

Lemon  Dab, 

12 

.. 

12 

Com.  Dab,.. 

62 

104 

166 

Witch,       .. 

33 

., 

83 

Skate 

2 

,, 

2 

Herring,    .. 

,. 

4 

4 

Angler.     .. 

•• 

23 

23 

638 

161 

784 
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TRAWUNG  INVESTIGATIONS— TABLE 

I. 

j 

Temperature. 

Time  Trawl 
Down. 

FfBh  Caught 

1 

Date. 

Depth 
in 

Remark!. 

Place. 

1 

1 

1 

No. 

i 

Fma. 

1 

1 

Name. 

No. 
Ukento 
Market 

thrown 
Over- 
boaid. 

Total 
No. 

i 

1902. 

i    12.  Off 

May  15. 

6toJ0 

7.40 

Mid- 

Saj. I 

8 

8 

Wind   E.    by    E.. 

'  Burghead 
1      Bay. 

1 

p.m. 

night. 

6*     • 

**9 

9 

strong. 

1 

..      hi     .. 

86 

—42 

6 

48 

' 

Whiting 

Coalflah 

1;  ." 

67 

1 

i 

i 
,  1 

Cat-flah.     .. 
Oumaid,   .. 

8    1       .. 
79            58 

3 
187 

Halibut,    .. 

1 

1 

! 

Brill 

1 

1 

iPlaloeaX. 

87 

M      (2)... 

248 

' 

::  ii:    :: 

38 
81 
—  34 

14 

868 

j 

Lemon  Dab, 

4 

2 

6 

Com.  Dab,.. 

216 

246 

462 

Witch,       .. 

6 

6 

Grey  Skate, 

7 

"4 

11 

1 

Angler,      ..        .. 

27 

27 

755 

890 

1145 

la  Same 
.  Place. 

May  16. 

6toll 

12.46 
a.m. 

5.15 
a.m. 

Codling,    '.'. 
Haddock  (2X 

(8),       .. 

10 
10 

10 

09 

*6 

10 
16 

Wind  W.,    Ught; 
sea  smooth. 

j 

-79 

"5 

*84 

Whitinff,   .. 
Oumara,  .. 

40 
76 

12 
62 

62 
188 

Cat-flflh,    .. 

5 

5 

Turbot,     . . 

1 

1 

Brill, 

1 

1 

"r!-8i::    :: 

25 

112 

.. 

„     (8),  . . 

189 

.. 

.,  w,..   .. 

79 

' 

— 405 

24 

429 

I 

Com.  Dab,.. 

151 

110 

361 

Lemon  Dab, 

18 

1 

19 

Witch.       .. 

16 

16 

Dragonet, .. 
Angler,      . . 

•• 

"1 
51 

1 
51 

Thomback, 

8 

8 

812 

280 

1092 

14.  Same 

May  16. 

58-1 

46-6 

46-0 

7tol4 

5.45 

9.45 

Cod 

5 

5 

Wind    W.,   Ught; 

Pl*ce. 

a.m. 

a.m. 

Haddock  ai       .. 

Whiting,   .. 
Cat-flih,    .. 
Oumara,  .. 
Turbot,     .. 
BrlU, 
Plaicem,..        .. 

::  i:    :: 

1 

1 

—  2 

"8 
54 

1 
3 

41 
128 

82 

"1 

1 

26 

'*8 

1 
8 
80 
1 
8 

sea  smooth. 

»   (*x.. 

12 

— 288 

"1 

270 

Lemon  Dab, 

1 

1 

2 

' 

i 

Com.  Dab,.. 

86 

61 

97 

Thomback, 

2 

, . 

2 

. 

Angler, 

16 

15 

Ouckoo  Ray» 

1 

1 

875 

lis 

488 
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TRAWLING   INVESTIGATIONS— TABLE  L 

Temperature. 

Time  Trawl 
Down. 

Fish  Caught 

Place. 

Date. 

Depth 

in 
Pms. 

Remarioi 

i! 

1 

1 

1 

1 

Name. 

Na 
taken  to 

Na 
thrown 
Over- 

Tbtal 

< 

n 

Market 

board. 

No. 

1902. 

16.  Same 
Place. 

May  16. 

Mo** 

10.25 

2.25 

Cod, 

Codling,    ..        .. 

8 

8 

Wind  N.E.,ligi»t: 

1 

18 

a.m. 

p.m. 

2 

"2 

4 

■ea  smooth.          < 

1 

Haddock  ax 

7 

1 

H         (8X        .. 

88 
-40 

"8 

48 

1 

1 

Whltina.   .. 
Oumara,  .. 

4 
121 

2 

27 

6 
148 

Cat.flBh7  .. 

1 

1 

i 

PlalceaX.. 

82 

1 

„      (21, . . 

104 

1 

••      (8), 

76 

1 

..  <4)l.:    w 

18 
— 816 

"8 

828 

! 

Brill 

2 

2 

Lemon  Dab, 

1 

1 

Com.  Dab,.. 

60 

» 

99 

i 

Thornback, 

4 

2 

6 

1 

Angler,      .. 

21 

21 

668 

104 

667 

le.  Same 
Place. 

May  16. 

•• 

•• 

eit. 

2.66 
p.m. 

7.6 
p.m. 

Cod, 

Codling, 

Haddock, 

Whiting, 

Oat-flab, 

Oumara, 

Turbot, 

Brill, 

Plaice  OX 

:;  R 

'.       '.. 

1 
2 
1 
2 
8 
142 
2 
2 
20 
118 
116 
16 

"2 
6 

8 

26 

1 
4 
6 
10 
8 
168 
2 
2 

Wind    E.   by  »., 
force  6. 

1 
1 
1 
1 
1 

—270 

"i2 

282 

Lemon  Dab, 

2 

2 

1 

Com.  Dab, 

62 

'29 

91 

1 

Flounder, . . 

1 

1 

Long  Bough  Dab, 

*1 

1 

1 

Thornback, 

■*8 

2 

10 

1 

StariyRay, 

1 

1 

Angler,      . . 

86 

86 

1 

498 

121 

619 

' 

17.  Same 
Place 

May  16. 

12 

7.26 
p.m. 

11.80 
p.m. 

Oumara,  .. 
Turbot.     .. 
BriU, 

PlaiceaX.. 
„     14. .        .. 

;;  il*:    ;: 

Lemon  Dab, 
Com.  Dab,.. 
Thomback, 

8 
9 

—  12 

8 
1 

16 
2 
1 
2 
7 
19 
1 

—  29 

1 
26 
1 

22 
16 

"e 

"6 
'21 

84 

24 

1 

22 

2 

1 

34 

1 

46 

1 

Wind  aB.  by&. 
forot   6.     Tnt\ 
wasspUt 

Angler, 

*i2 

32 

_    : 

96 

82 
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Temperature. 

Time  Trawl 
Down. 

Fish  Caught 

Place. 

Date. 

Depth 
in 

Remarks. 

1 

1 

1 

Na 

jj 

Fms. 

^ 

Name. 

No. 
taken  to 

thrown 
Orer- 

Total 
No. 

5 

& 

& 

i 

ffl 

Market. 

board. 

1902. 

17.  Same 

Hay  17. 

etc 

2.80 

4.80 

Ood.          ..        .. 
Codling,    .. 

8 

3 

Wind  aa  force  4. 

Place. 

12 

p.m. 

p.m 

8 

23 

31 

One  edible  crab 

8 

58 

caught 

—  61 

"l 

62 

WhiUng,   .. 

9 

17 

26 

Cat-flflh, 

2 

2 

Oumard, 

68 

27 

86 

BrlU, 

4 

.. 

4 

Plaice  (IX 

19 

^^ 

»     (8X 

172 
62 

•• 

— 268 

*i8 

271 

Lemon  Dab, 

8 

8 

Com.  Dab,.. 

140 

i34 

274 

Long  Rough  Dab» 

2 

2 

Thomback, 

"i 

2 

4 

■ 

Angler,     .. 

87 

87 

648 

261 

800 

18.  Same 

May  17. 

6to 

5 

9 

Cod 

6 

6 

Place. 

12 

a.m. 

a.m. 

Codling !      .. 

*i4 

14 

Haddock  m,       ..       6 

-64 

64 

ios 

Whiting 16 

14 

29 

Oumard,  .. 

41 

47 

88 

Turbot.     ..        .. 

8 

8 

Brill, 

1 

1 

Plaioe<l) 

0 

..      (2),..        ..     M 

,.      (8)...        ..     68 

..      U) 

27 
—157 

**9 

i66 

Lemon  Dab, 

8 

8 

6 

Com.  Dab,.. 

160 

253 

413 

Witch 

1 

1 

Long  Rough  Dab, 
Thomback, 

"8 

"6 

6 
8 

Angler,     .. 

26 

26 

444 

426 

869 

la  Same 

May  17. 

10  to 

9.46 

1.60 

Cod, 

2 

2 

Wind   S.E.    by  E, 
force  8;  sea  slight 
One  edible  orao. 

Place. 

12 

a.m. 

p.m. 

Codling,    .. 

*  1 

1 

1 

Haddock,.. 

ii 

10 

21 

WhiUng,  .. 

2 

2 

Cat-flah.    .. 

"6 

6 

• 

Oumard,  .. 

32 

20 

62 

'• 

Turbot,     ..                     1 

1 

*       : 

1 

BriU.          ....            1 

1 

. 

1 

Plalcea),.. 

8 

„     (2)...        .. 

61 

..      (8) 

86 

•■ 

1 

— 156 

8 

158 

1 

Lemon  Dab, 

4 

1 

5 

Com.  Dao, 

60 

66 

106 

Loner  Rough  Dab, 

5 
29 

5 
29 

261 

127 

888 
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TRAWLING  mVESTIGATIONS— TABLE  I. 


Temperature. 

Time  Trawl 
Down. 

Fiah  Caught 

Place. 

Date. 

Depth 
in 

rface. 

1 

1 

, 

No. 

Remuks. 

Fms. 

-• 

Name. 

No. 
taken  u> 

thrown 
Over- 

Total 
No. 

<  \  s 

& 

i 

S 

Market 

board. 

1902. 

1 

20  Same 

Mi0^17. 

5to 

2.26 

4.46 

Codling 

2 

i          2 

WindELaE.,foroe 

Plaoe. 

1 

! 
1 
1 

22 

p.m. 

p.m. 

Haddock,.. 

Whiting 

Cat-flrii,    .. 
Gurnard,   .. 

2 

6 

1 

28 

'*8 

1 

6. 

Conger,     . . 
Turbot,     .. 

1 
2 

1 

2 

Plaioem... 

J2 

84 

.. 

M     (8)!.';       w 

80 

.,      (4),..        .. 

2 
—128 

i28 

Com.  Dab,.. 

86 

"7 

48 

Witch 

4 

4 

Long  Rough  Dab, 

8 

8 

Thombaok, 

1 

1 

206 

28 

228 

1 

21.  Off 

May  10. 

20  to 

1.66 

6 

Cod, 

8 

1 

8 

1 

1 

! 

1 

Wind  N.N.E. 

LybeUr. 

26 

a.m. 

a.m. 

CodUng,    ..        ..88 
Haddock (1),       ..  !    0 

66 

:" 

:;    ^81;   :: 

16 

S4 
— 100 

32 

i4i 

1 
1 

WhiUng,   .. 

102 

104 

206 

Oat-flah.    .. 
Gurnard,  .. 

1 
27 

490 

1 
617 

1 

Halibut 

1 

1 

Plaioeax.. 

4 

.. 

„     (2),.. 

16 

.. 

1 

„     (8)... 

46 
-66 

66 

1 

Lemon  Dab, 

"6 

6 

Com.  Dab, 

"i6 

16 

1 
1 

866 

688 

1044 

22.  Smith 

May  10. 

21  to 

7.40 

1L60 

Cod.          ..        .. 
Codling,    .. 
Haddookm,       .. 

2 

2 

1 

i 

i 
Sea  very   choppy. 

Bank,  12 
miles  S.E. 

SO 

SLm. 

a.m. 

6 
46 

"l 

6 

wind  strong  fitm 
N.     and     N.N.B. 

from 
Lybeter. 

1 

„        (2),       .. 
„        (8),       .. 

87 
261 
— 804 

84 

428 

Three  aqukia. 

Whiting,   .. 

48 

0 

62 

Cat-flflh. 

8 

8 

Gurnard, 

186 

6io 

804 

1 

Halibut, 

8 

8 

Turbot, 

1 

. , 

1 

Brill, 

1 

1 

1 

Plaioe(l), 
.>     (2). 

84*' 

•• 

•• 

M    (a(. 

22 

., 

.. 

■ 

-106 

, , 

106 

Lemon  Dab  m,  .. 

46 

,, 

84 

,. 

-80 

**2 

82 

1 

Com.  Dab 

10 

187 

206 

Witch 

8 

8 

Long  Rough  Dab, 

"6 

6 

Tbomback, 

'l 

2 

8 

Cuckoo  Ray, 

1 

•• 

1 

1 

847 

860 

1706 

1 
1 

1 
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Temperature. 

Time  Trawl 
Down. 

Fiih  Caught 

Place. 

Date. 

Depth 

Beniark& 

1 

■*» 

1 

No. 

. 

Fms. 

^ 

Name. 

Na 
taken  to 

thrown 
Orer- 

Total 
No. 

5 

s 

& 

X3 

Market. 

boaid. 

22.  Borg- 

1902. 
Hay  19. 

8ito 

4  p.m. 

ai6 

Ood           ..        .. 

3 

8 

Wind   N.     by   E., 

beadBi^. 

18 

p.m. 

CkxUing,    .. 
Haddock  m.       .. 

Whiting,   .. 

Oat-flah 

Gurnard,   .. 
Turbot,     .. 
Plaice(l),.. 

;;  iv.    :: 

7*' 
10 

—  17 

6 

7 

246 

2 

11 

109 

1 
4 
72 

1 

'21 
6 
7 

818 
2 

force  7-8. 

171 

,, 

;.  («..    .. 

68 
—844 

"*9 

868 

Lemon  Dab, 

2 

1 

8 

Com.  Dab,.. 

202 

186 

806 

Witch,       .. 
Long  Rongb  Dab, 

6 

"z 

6 
2 

Thombaok, 

"e 

6 

23.  Same 

&layl9- 

9tol8 

&40 

2  a.m. 

Angler,     .. 

61 

61 

61 

899 

286 

1186 

Place. 

%. 

p.m. 

Codhng,    '.'. 

1 

1 

Wtod  N.,  force  7; 

6 

"2 

8 

sea  very  choppy. 

Haddock  (I),       .. 

2 

.. 

Three  edible 

t.        («). 

1 

.. 

crabe. 

M        (8), 

81 
-84 

84 

Whiting,   .. 

16 

"*8 

18 

Oat-flBh 

10 

.. 

10 

Gurnard,  .. 

146 

68 

208 

Turbot,     . . 

1 

1 

BrUl, 

S 

.. 

2 

Plalce(l),.. 

18 

.. 

„      (2?..        .. 

94 

.. 

„      <8),.. 

140 

;;  \iL.    .. 

80 

—277 

"7 

284 

Lemon  Dab, 

6 

6 

Com.  Dab,.. 

278 

866 

688 

Witch,       .. 

80 

.. 

39 

Long  Bough  Dao, 

.. 

2 

2 

Thomback, 

4 

8 

12 

24.  Same 

MaySa 

7tol4 

2.46 

&46 

Angler 

32 

82 

817 

467 

1284 

Place. 

a.m. 

a.m. 

Oodiing,    .! 
Haddock  (1), 

6 

6 

Wind  N.  by  W.  One 

7 

"8 

10 

edible    crab   and 

6 

.. 

stveral      Norway 

(2X 

6 

.. 

lobetere. 

"        (SX 

87 

,. 

-  49 

"2 

61 

Whiting,   .. 

17 

2 

19 

Cat-fish.    .. 

6 

6 

Gurnard,  .. 

176 

64 

240 

Brill, 

6 

.. 

6 

PlaloeflX.. 

16 

„     f2X.. 

68 

. 

178 

.. 

M     (4X::        *' 

88 
— 320 

"7 

886 

Lemon  Dab, 

14 

.. 

14 

Com.  Dab. 

848 

847 

696 

Witch,      .. 
Long  Rough  Dab, 

26 

.. 

26 

8 

8 

Thomback, 

"6 

2 

7 

Angler 

.. 

48 

48 

Sapphirine     Gur- 

nard,     .. 

•• 

1 

1 

968 

479 

1467 
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PlAOS. 


Date 


Temperftture. 


Depth 


in 


Time  Trawl 
Down. 


FiehOMgbt 


Name. 


No. 
taken  to 
Market 


Na 

thrown 

Orer- 

board. 


Remarks. 


Total 
Na 


25.  Same 
Place. 


igos. 

May  20. 


StolS 


7.10 
a.m. 


12.40 
p.m. 


Cod, 
Haddock  (i; 


Whiting, 

Oat-flflh, 

Oonger, 

Gurnard, 

Turbot, 

BriU, 

Plaice  (i: 


Lemon  Dabax 

Oom.  Dab, 
Witch. 
Thomback, 
Angler, 

Sapphirine      Gur- 
nard, 


0 
10 
12 
27 

—  40 

8 
2 
1 

78 
8 
1 
84 
261 
124 
51 

—470 
8 
2 

—  5 
148 

.  40 
18 


809 


Wind    N.   by  W..  i 
force  4.  ' 


165 


1 

40 


218 


49 
8 
2 

1 

81 
8 
1 


477 


40 
14 
46 


1027 
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Temperature. 

Time  Trawl 
Down. 

Flah  Caught 

Place. 

Date. 

Depth 
in 

Remarks. 

i 

1 

-i 

Na 

Fma. 

No. 

thrown 

Total 
No. 

tm 

•g 

1 

"3 

Name. 

takentc 

Over- 

? 

1 

£ 

m 

! 

Market 

boaid. 

1902. 

,  1.  Ill  miles 

May  23. 

«5-7 

44-0 

42-8 

m 

4.40 

0.40 

Ood 

C 

6 

'•Star  of  Peace." 

N.E.  byE.. 

a.m. 

a.m. 

CkxUing,    . . 

ISG 

.. 

130 

Slight  S.W.  wind; 
sligfatswelL   Had- 

eMterly 

Haddock  (IX 

436 

from 

::    \l   ;: 

174 

docks  all  spent; 

BuchanNeei 

835 

*  2 

Whitings  in  roe. 

(In  upper 

— 1448 

1447 

part  Square 
XIX.,  about 

Whiting,   .. 
Ung, 

19fl 

1 

1 

199 
2 

80-85  miles 

Oat-fish.    .. 

'i 

2 

S.aE.  of 

,- 

Oumard,  .. 

2 

2 

1 

Sumburrii 

Megrim 

a 

.. 

3 

1 

Head, 

Witch  (1),.. 

144 

Shetland.) 

Com.  Dab, 
Long  Bough  Dab, 
Grey  Skate, 
Starry  Ray, 
Angler 

167 
—  811 

2 

*ii 

"8 

617 

*i4 
2 

322 
8 

617 
2 
14 
2 

2100 

660 

2660 

2.  Same 

MiqtSS 

68i 

10.10 

3.10 

Cod 

3 

3 

Moderate    &W. 

Locality. 

a.m. 

p.m. 

Codling,    .. 

"-!f^8i    :: 

86 

.. 

£6 

breeze;     choppy 

. 

240 
280 

sea.  Soft  bottom. 

.,        (8),       .. 

1183 
1708 

1703 

Whiting,   .. 
Coal-flsh,  .. 

181 

181 

1 

1 

Hake, 

1 

1 

».    ::    :: 

1 
1 

1 
1 

Cftt-llsh 

1 

1 

Megrim 

4 

4 

Witch  (IX.. 

70 

M     (2) 

127 
—  197 

'28 

220 

Lemon  Sole, 

.. 

1 

1 

Long  Rough  Dab, 

478 

478 

Starry  Ray, 

8 

8 

Angler,      ..        .. 

•• 

•• 

1 

2129 

606 

2635 

8.  Same 

May  23. 

70 

4.20 

0.20 

Cod, 
Codling,    .. 

7 

7 

Moderate  aW.  to 

Locality. 

pim. 

p.nL 

68 

63 

W.   breese;     soa 

Haddock  (IX 
».       (2), 
..       (8),       .. 

258 
248 

•• 

choppy. 

868 

•  • 

—1864 

'l 

1865 

, 

Whiting,   .. 
Coal-flsh,  . 

170 

170 
4 

^    :: 

1 
8 

Cat-fish 

"2 

3 

Oumard,  .. 

2 

4 

WlSh(i),  !! 
,.     (2),.. 

8 
79 

" 

8 

1 

121 

—  200 

200 

j 

Lemon  Sole, 

2 

2 

Long  Rough  Dab, 

523 

523 

SW!^;.    :: 

20 
1 

20 

1 

1 

Norway  Haddock, 

.. 

1 

1 

1 

Angler,     ..        .. 

4 

4 

1816 

554 

2869 
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TRAWLING  INVESTIGATIONS— TABLE 

L 

Temperature. 

Time  Trawl  i 

Down.     1                           *^"" 

Caught. 

Place. 

Date. 

Depth 
in 

Remuki. 

1 

1 

« 

Na 

^ 

Fma. 

^ 

Name. 

Na 
taken  to 

thrown 
Orer- 

Tbtal 
Na 

^ 

w 

& 

i 

a 

Market 

boanL 

1902. 

1 

1 

4.  Same 

Mav23- 

70 

10.10 

8.10  j  Cod,           ..        .. 
ft.ni.  ,  Codling,    . . 

4 

Moderate    breeae. 

Locality. 

24. 

p.m. 

Hbekta. 

"1 

aW.  to  W.;  tea 

Haddock  <1),       .. 

3     „ 

choppy.       Catch 

"        S»       •• 

i*   " 

only    partly    en- 

».        (8), 
WhiUng,   .. 

V: 

umaratodL 

Ung 

1 

.. 

Hake, 

1 

Oat-fteh.    .. 

I 

,, 

^, 

Witoh(l),.. 

Ibskt 

_^ 

„     (2X  . . 
Long  Rough  Dab, 
Norway  Haddock, 
Starry  Ray, 
Angler 

S     .> 

2i7 
1 

20 
2 

2i7 

1 

20 

2 

6.  About  45 

May  24. 

5*20 

451 

43-3 

71 

9.80 

2.80 

Cod,          ..        .. 
Codling,    .. 

4 

4 

Moderate    faretK, 

miles  N.iE. 

a.m. 

p.m. 

106 

106 

W.&W.;  Ma  chop- 

from above. 

Haddock  (1),       .. 

264 

py.  Numben  o( 
Whitingi      ID 

(Square  XV., 

„        (2X       .. 

79 

about  60 
miles  E.  by 

;     .     (8).    .. 

258 
— 696 

606 

spawn.  A  Coil- 
ftsh  contained  in 

S.  of  Sum- 
burgh.) 

Whiting,   .. 
Coal-Sh,  .. 
Hake, 

Oat-flA.    .. 
Tusk,        ..        .. 
Gurnard,  .. 
Halibut,    .. 
Megrim  (1), 
.,       (2), 

Witch  (1),.. 
..       (2)...        .. 

Com.  Dab,.. 
Long  Rough  Dab, 
Grey  Skate, 
Starry  Ray, 
Angler 

509 
6 
6 
12 
2 
54 
1 
9 
4 

-  18 
48 
19 

-62 
8 

"2 

87 

82 
154 

•'8 
6 

500 
5 
6 

12 
2 

91 
1 

"i8 

62 
85 
154 
2 
8 
5 

stomach  S  Aifea- 
tines,  2  Gadm 
esmarkii,  1  H«i- 
dock. 

1376 

286 

1611 

6.  Same 

May  24. 

76 

a20 

8.20 

Cod, 

6 

6 

Fr^sh  breeze,  W.; 

Locality, 

steering 

N.E.  by  E. 

p.m. 

p.m. 

Codling,    .. 
Haddock  a),       .. 

179 
842 
118 

179 

hearyflweU. 

during 

685 

trawL 

Whiting.   .. 

Coal.fisb 

Hake 

Ung.         ..        .. 

Cat-fish 

Tusk, 

Gurnard,   .. 
HaUbut,     .. 

-r-gl-     :: 

1140 

1118 
2 
6 
4 
8 
1 
32 
2 
69 
98 

—167 
11 
9 
—  20 

"5 
9 

'33 

li45 

1122 

2 

6 

4 
8 
1 

65 
2 

i67 

1 

»»        K^h  •  • 

"5 

25 

i 

Com.  Dab,.. 

2 

11 

13 

1 

Long  Rough  Dab, 

328 

828 

Norway  Haddock, 

1 

1 

1 

Tbomback, 

*  2 

2 

'^SX':.    :: 

•• 

29 
1 

29 

1 

2684 

417 

3101 

1 
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TRAWLING  INVESTIGATIONS— TABLE 

L 

1 

Temperature. 

Time  Trawl 
DoMm. 

Fish  Caught 

Place 

Date. 

Depth 
in 

Remarks. 

1 

1 

No. 

»: 

a 

Fms. 

^ 

Name. 

No. 
taken  tc 

thrown 
Over- 

Total 
No. 

< 

1 

€ 

& 

Market 

boaid. 

7.  About 

1902. 

71 

d.5 

2.6 

Cod. 

8 

8 

Moderate    breeze. 

10-12  miles 

24.*26. 

p.m. 

a.m. 

Codling 

1 

1 

W. ;  heavy  swell. 

N.E.  by  E. 
from  above. 

Haddock,  (1),     .. 
(2),     .. 

4|hBkte. 

•• 

Catch  only  nartly 
enumerated. 

and  steer- 

s      ,*,* 

"2 

ing  N.E. 

Whiting,   .. 
Ooal-flsh,  .. 

^Si.    :: 

Cat<lish.    .. 
Oumard,   .. 
Megrim,     .. 
Lemon  Sole, 
Com.  Dab, . . 
Long  Rough  Dab, 
Starry  Bay, 

1 
2 

7 
4 

10 
6 

1 

**7 

18 
28 

1 

28 

**6 
18 
28 

8.  About 

Ma72i.. 

78 

&90 

a20 

Cod, 
Codling,    .. 

6 

6 

Moderate  gale, 
shifting  N.w:   to 

10  miles 

a.m. 

a.m. 

45 

,, 

45 

'    N.E.    of 

' 

Haddock  (1), 
(2X 

240 

S.W. ;  very  chop- 
py. A  few  Had- 
docks were  found 

:  above,  and 

79 

steering 
N..E.byB. 

1 

287 

—606 

606 

to  be  spawning. 

|for2|houni 

Whiting,   .. 
Hake, 

616 
11 
8 

616 
11 
8 

After     this    haul 

2 

2 

vessel        steered 

Cat-flsh.     . . 

1 

"1 

2 

S.W.    for  fifteen 

Qumard,   . . 

22 

4 

26 

miles  and  hove  to 

Halibut 

1 

1 

for    heavy   sea. 

Megrim  (1), 

12 

Wind  blowing  a 
sale  from  S.W. 
On  morning  26th 

.,       (2). 

0 

,, 

,, 

—  21 

8 

24 

Witch  (1),.. 

74 

., 

wind     hauled 

»      (2)...        .. 

48 
—117 

**6 

i22 

round  to  N.W. 
and  moderated. 

Com.  Dab, 

,, 

8 

3 

Long  Rough  Dab, 

20 

20 

Orey  Skate, 

**8 

,. 

8 

Angler,     .. 

•• 

6 

6 

1868 

41 

1804 

9.  Near 

May  26. 

4«-6 

46-0 

iSb 

GO 

7.46 

12.46 

Cod 

4 

4 

Wind  N.W.,  fresh 

above 

a.m. 

a.m. 

Codling,    .. 
Haddock  (li 

72 

72 

breeze;  sea  chop- 

(Lower 

200 

.. 

py ;  bottom  shelly ; 

edge 

ft         (2l, 

108 

,. 

.. 

net  slighUy  split 

Square  XI.X 
Steering 

(3),        .. 

148 

A  few  Haddocks 

— 611 

"1 

6i2 

and  many  Whit- 

N.E. 
On  taking 
lat.  found 

Whiting,    .. 
Coal-fish,  .. 

182 

1 

182 

1 

ings  spawning. 

Cat-flsh,    .. 
Gurnard,   .. 

8 

8 

it  to  be 

80 

14 

44 

«)•  2'  N. 

HaUbut,    .. 
Plaice,       .. 
Lemon  Sole, 
Megrim,    .. 
Wifch  m, . 

1 
2 
2 
3 
12 

"2 

1 
2 
2 
6 

4 

-  16 

io 

Com.  Dab,.. 

78 

78 

• 

[Long  Rough  Dab, 
'Grey  Skate, 
[starry  Ray, 

•• 

82 

1 
7 

82 

1 
7 

Angler,     .. 

1 

1 

782 

186 

018 
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TRAWLING  INVESTIGATIONS— TABLE 

L 

Temperature. 

Time  Trawl 
Down. 

Fish  Oaught 

Pl»oc 

Date. 

Depth 
in 

Remarks. 

i 

1 

15 

No. 

i 

Fms. 

^ 

Name. 

Na 
taken  to 

thrown 
Orer- 

Total 
No. 

& 

a 

s 

m 

Market 

boaid. 

1902. 

la  Same 

May  26 

68 

1.55 

&5o 

CJod. 

Oodiing,    ..        .. 

Haddookai       .. 

4 

4 

Wind  W.;  moder- 

Locality. 

p.m. 

p.m. 

154 

ii 

165 

ate    breaie;    sn 

202 
123 

•• 

•• 

choppy. 

„         (S), 

222 

—687 

"5 

642 

Whiting.    .. 

265 

4 

269 

Hake, 

1 

1 

Ung,         ..        .. 

4 

4 

Tusk, 

2 

2 

Cool-flsh 

2 

2 

Oat-flsh.    .. 
Oumaro,  .. 

0 

27 

28 

9 
50 

Halibut,    .. 

1 

1 

Plaloe,       .. 

8 

8 

Lemon  Sole, 

8 

8 

Megrim  (1), 

2 

2 

—    4 

**4 

"•r-gl:::    ;: 

22 
10 
—  82 

"1 

88 

Ck>m.Dab,.. 

., 

88 

88 

Long  Rough  Dab, 

46 

46 

Grey  Skate, 

"l 

1 

Starry  Bay. 

is 

18 

1149 

191 

1840 

11.  Same 

May 

68 

7.46 

12.45 

Ood, 

2 

2 

Moderate       &W. 

Locality. 

26-27. 

p.m. 

a.m. 

Oodiing,    . . 

1    bAt 

,, 

breese  i  sea  chop* 
py.      Oatoh  0017 

Haddock  ai       .. 

4  bdtts. 

i        M 

partly      enomer 

„         (8), 

2      „ 

ated. 

Whiting,   .. 

1      .. 

Ling, 

Tusk, 

., 

Cat-fish,    .. 
Gurnard,  .. 

"7 

Halibut,    .. 

/  \ 

.. 

Plaice,       . . 

Lemon  Sole, 

,, 

u     (2) 

14 

4 
-18 

.. 

is 

CkmuDab,.. 

72 

72 

Long  Rough  Dab, 

.. 

19 

19 

Grey  Skate, 

1 

1 

StanyRay, 

7 

7 

12.  Same 

May  27. 

" 

58  to 
66 

2.50 
a-m. 

7.60 
a.ra. 

Moderate  W.  &W. 
breese;  swell  <m 
sea.  llienetvM 
torn  and  lost  ex- 
cept ground  ro^ 
Soundings  showed 
sandy  and  rocky 
bdttom.  VesRl 
then  steamed 
S.W.  82  miles. 
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TRAWLING  INVESTIGATIONS— TABLE  L 


Temperature. 

Time  Traw 
Down. 

Fish  Caught 

Plaoe. 

] 

Depth 
in 

_ 

Bemarka. 

Date.    ■ 

1 

1 

Na 

Fma. 

Na 

thrown 

Total 
No. 

i 

^ 

s 

Name. 

taken  to 

Over- 

s 

& 

m 

m 

Market 

board. 

1902. 

la  Abont 

May  27. 

4«-0 

44-e 

42-9 

74 

11.50 

4.60 

UaddooK  111, 

7 

7 

Gentle  breese  S.W. 

32  mUea 

a.m. 

pim. 

92 

2 

04 

by  W. ;  swell  on 

8.W.   of 

268 

sea.        Bottom 

above 

„         (2), 

76 

mud.     One  Had- 

(SquareXV.X 

i»         (S)f 

286 

dock  observed  to 

?on  west 

— 620 

**7 

627 

be  spawning. 

ofBrenay 
ShoaL 

Whiting,   .. 
Ooal^flA,  .. 
Tusk, 

Cat^      .. 
Gurnard,   .. 
HaUbut,    .. 

"«?£:  i: 

Lemon  Sole, 
Com.  Dab, 
Long  Bough  Dab, 
Starry  Bay, 
Angler,      .. 

86 
1 
2 
1 
8 
2 
S 

62 

87 

—180 
2 

4 

"6 
"8 

'*6 

672 

10 

4 

80  ' 

1 
2 
1 
8 
2 
6 

iio 
2 

6 

672 

10 

4 

14.  Same.V 

.May27. 

.. 

78 

6.86 

ias5 

Norway  Haddock, 

Codling,  :; 

1 

1 

Wind  8.  W.  by  W.; 

067 

718 

1670 

p.m. 

p.m. 

IhbAtM. 

1 

fresh  breese ;  sea 

Haddock  d). 

2}    „ 

choppy.       Bot- 

„        i2), 

}    .. 

tom  mud.    Catch 

WlStlng,  .. 
Coal-fish    .. 

a    „ 

*  il 

io 

only    partly    en- 
umerated. 

Oat-flsh,    .. 

1 

Lemon  Sole, 

, . 

"l 

"r-Si:    :: 

ir 

2 

Megrim,    ..        .. 

"2 

Com.  Dab 

1 

Long  Bough  Dab, 

827 

Gurnard,   .. 

.. 

1 

Grey  Skate, 

8 

1 

Angler 

2 

Starry  Bay, 

39 

IS.  Same. 

May 

27-33 

72 

2L80 

4.30 

Cod,          ..        .. 
Codling 

8 

8 

Fresh  breese  S.W.; 

p.m. 

a.m. 

46 

"2 

47 

Hea  choppy. 

Haddock  (l\ 

07 

::    \i   :: 

2C 
825 
— 442 

is 

466 

Whiting 

Coal-fish,  .. 

27 
2 

27 
2 

Cat-fish,    .. 

2 

2 

Meerim,    ..        .. 

0 
67 
42 
—109 

*  8 
"6 

12 

ii4 

Com.  Dab, 

2 

2 

Long  Bough  Dab, 

284 

284 

Starry  Bay, 

48 

48 

1&  Same 

May  28. 

46-4 

46-0 

48*8 

70 

6.26 

Angler 

1 

4 

6 

Strong        S.W. 

i 

640 

806 

946 

0.1 

Codling,    ..        .. 

1 

1 

Place.   (Bm 

a.m. 

a.ro. 

6 

6 

home  aw. 

Haddock... 

41 

41 

py.  Bottom  mud. 

HOmUee 

Whiting,    .. 

2 

2 

to  Buchan 

Witch,       .. 

6 

6 

Neifc) 

66 

.. 

66 
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Pwrt  III. — Twmty-Fi/rst  Annual  Report 
TRAWLING  INVESTIGATIONS— TABLE  L 


Temperature. 

Fish  Caught 

1 

Plaot. 

Date. 

Deptb 
Fms. 

Remark!.         1 

t 

1 

t 

Na 

No. 
thrown 

Total 

. 

^ 

•^ 

"3 

Name. 

taken  to 

Over- 

No. 

^ 

s 

1 

1 

a 

Market 

boaid. 

1.  "PWier 
Bank." 
Coune 

1902. 
Hay  81. 

60-6 

48-2 

43-2 

84 

8 
a.m. 

Noon 

Oodlingr 

Haddock  (IX 

5 
48 

47 

5 

"  Caledonia  L" 
Moderate  easteriy  i 
breexe.      Bottom  i 

steered  E. 

'»'»         (8/» 

140 

sandy. 

byS.  for  170 

— 280 

78 

806 

mileflfrom 

Whiting 

87 

20 

57 

Girdleness. 

(Square 
XXV.,  about 

Catfish,     .. 
Oumard,  .. 
Halibut 

6 
7 

1 

**8 

5 
10 

1 

1 

105  miles    > 

Plaice,       .. 

40 

40 

from  coast 

Com.  Dab,.. 

.. 

1 

1 

of  Norway'. 

Grey  Skate, 

1 

1 

2.  Same 
Place. 

May  31. 

•• 

w-s 

M 

12.30 
p.m. 

4.80 
pim. 

Starry  Ray, 

Cod, 

Codling,    . . 
Haddock  di       .. 

•• 

4 

4 

1 

826 

106 

482 

Moderate  easterij 
breese;    tea 
choppy. 

6 
4 
108 

34 

76 

"7 

5 
11 

;;    w  :: 

—218 

*98 

806 

Whiting,   .. 

25 

11 

86 

Ling,         ..        .. 

1 

1 

Cat-fish,     ..        .. 

5 

5 

HaUbut,    .. 

1 

1 

Plaice,       .. 

78 

,     ..    . 

73 

Com.  Dab, . . 

2 

2 

3.  Same 
Place. 

May  31. 

38 

6 
p.m. 

0 
p.m. 

Starry  Bay, 

cod,          ..        .. 
Codling,    .. 

5 

6 

Fresh  breexe,  N.E; 
sea  choppy. 

827 

118 

446 

15 

"'2 

15 
2 

Haddock  (1), 

67* 

.• 

1 

.,        (2),       .. 

23 

.. 

.. 

1 

„        (8).       .. 

78 
—168 

*97 

260 

1 

Whiting 

58 

11 

69 

1 

Cat-fish,    .. 
Gurnard,   .. 

5 
6 

"2 

6 
S 

1 

Plaice. 

58 

.. 

58 

1 

Lemon  Sole, 

2 

2 

1 

Witch,       . . 

1 

1 

Com.  Dab,.. 

,. 

**S 

8 

1 

liong  Rough  Dab, 

.. 

2 

2 

1 

4.  Same 

May  31- 

32 

0.80 

L80 

Starry  Bay, 
Cod, 

2 

2 

1 

303 

119 

422 

1 

7 

Fresh  N.E.bfeeae;l 

Place. 

June  1. 

pim. 

a-m. 

Haddock  ax 
..        (2). 

(8).       .. 

Ibskt 

basket*^'©? '  olW.  1 

chiefly  Haddocks. 

Plaiie,       ..        .. 

2     „ 

' 

Weather   and   sni 

5.  Same 

JuneL 

38 

2 

6 

Cod,          ..        .. 
Codling,    .. 
Haddock  (1), 

1 

.. 

1 

as  before              J 

Place. 

a.m. 

a.nL 

10 

10 

, 

93*' 

.. 

1 

„    H    • 

87 

.. 

.. 

1 

(8).       .. 

107 
—287 

2i5 

452 

1 

Whiting,    .. 
Gumaid,  .. 

23 

8 

28 
3 

46 
11 

i 

Cat-fish,    .. 

8 

3 

Halibut 

3 

3 

Plaice 

84 

84 

1 

Lemon  Sole, 

2 

2 

Witch,       .. 

1 

.. 

1 

j 

Com.  Dab, . . 

2 

5 

7 

1 

Long  Rough  Dab, 

7 

7 

1 

Starry  Ray, 

11 

11 

Angler 

2 

2 

/ 

864 

276 

640 
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TRAWLING  INVESTIGATIONS— TABLE  L 


Place. 


Date. 


Temperature. 


Depth 

in 
Fmi. 


Time  Trawl 
Down. 


Fish  Caught 


Name. 


No. 
taken  to 
Market 


No. 
thrown 
Orer- 
board. 


Total 
Na 


Remarks. 


&  Same 
Pla.)e. 


1002. 
June  1. 


62-8 


48-9 


48*8 


6.30 


mao 

a.m. 


7.  Same 
Locality. 


June  1. 


S2| 


11 
a.m. 


&  Same 
Locality. 


June  1. 


8 
p.m. 


33 


3.30 
p.m. 


9.  Same 
Locality. 


June  1. 


33 


8 
p.m. 


7.30 
tiro. 


12 
p.m. 


Cod, 

Codling.  .. 
Haddook  (li 

;;    (3)! 

Whiting,  .. 
Ooal-flah,  .. 
Ling. 

Oat-flab.  .. 
Gumarcl,  .. 
Plaice, 
Lemon  Sole, 
Witch,  .. 
Com.  Dab,. 


6 
2 

59 

11 

24 

—  94 
18 
2 
1 
6 
3 
88 
2 
1 


Lonff  Rough  Dab, 
Angler, 


Codling.    .. 
Haddook  (1), 


Whiting 

Cat-flah.  .. 
OurBara,  .. 
Plaice,  .. 
Lemon  Sole, 
Com.  Dab,.. 
Lonff  Rough  Dab, 
Angler, 


Cod, 

Codling.    .. 
Haddook  (I), 


(2j, 
(3). 


Whiting,  .. 
Goalflsh,  .. 
Oumard,  .. 
Plaioe, 
Lemon  Sole, 
Com.  Dab, . . 
Long  Rough  Dab, 


Haddock  (1),       .. 

»        (2X       .. 

M         (3).        .. 
Coal-flsh,  .. 
Cat-fish,    . . 
Plaioe,       . . 


218 


-102 


2 
2 

91 
1 


19 
9 
127 
58 
29 

— 214 

80 

8 

8 

72 

1 


401 


1  bskt 


85 

4 


65 


16 
8 


197 
9 


I 


1 
2 
Ibskt 


129 
22 
2 
1 
6 
5 
88 
2 
1 
2 
8 
2 


Weather  as  before. 


278 


118 
3 
2 
2 
91 
1 
5 
4 
1 


81     I      235 


19 
20 


411 
89 
8 
8 
72 
2 
6 
2 


627 


Moderate    N.N.E. 
breeze;    tea 
chon>y. 


Gentle 
breeze; 
swell  on 


N.N.E. 
heaN-y 


Gentle  N.  E.  breeze; 
heavv  swell.  Offal 
consisted  of  about 
i  basket  chiefly 
Haddocks. 
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Part  III, — Twenty-First  Annuai  Report 
TRAWLING  INVESTIGATIONS— TABLE  L 


Temperature. 

Depth 

in 
Fmg. 

Time  Trawl 
Down. 

Fish  Caught 

Place. 

Date. 

i 

1 

•8 

No. 

No. 
thrown 

Total 

Remark!. 

, 

^ 

1 

Name. 

taken  to 

Orer. 

Na 

^ 

s 

& 

« 

Market. 

board 

la  Same 
1      Place. 

1902. 
June  2. 

" 

..         38 

1 

12.80 
a.m. 

4.80 
a.n). 

Cod 

Haddock  a), 

Cojd'flah,  ..' 
Cat-flah,    .. 

6 
2bskts. 

8 

Fredi  easteriy 
breese;  eea  chop- 
s', chiefly  Had- 
docks. 

Plaice, 

Ibskt. 

11.  Same 
Place. 

June  2. 

49-fl 

48-4 

48-2 

84 

6 
a.m. 

a.m. 

Ood,          ..        . 
Codling,    .. 
Haddock  m,       .. 

;;   ill  * 

Whiting,   .. 

Gumara 

Halibut,     . . 
Plaice,       .. 

8 
5 
08 
78 
140 
—811 
84 

"l 
15 
2 

'"7 

248 
17 
4 

8 

12 

564 
61 

4 

1 

16 

2 

Strong  easterly 
breeze;  sea  chop- 

py- 

871 

.     271 

(M2 

12.  Same 
T^ocality. 

June  2. 

87 

0.80 
a.m. 

L80 
p.m. 

Ood 

Codling,    .. 
Haddock  (li 
M        (2).       .. 
(8).       .. 

Whiting,    .. 
Cat-fish,    . . 

8 
8 
167 

68 

S2 

"4 

3 

7 

Strong  easteriy 
breeie;  sea  cbop- 
pv.  NoHaddocb 
obaenred  in  span 
in    this    locality. 

— 272 
48 

27 
2 

290 
60 

After  this  dn( 
the  vessel  steanwd 

1 

1 

about  46  miles  ia 

Qurnara,   . . 

4 

8 

7 

a   N.W.    l^    W. 

Plaice 

8 

8 

1 

I^emon  Sole, 

1 

1 

i 

Witch, 

Long  Rough  Dab, 

1 

"8 

1 
8 

841 

80 

880 

la  About  00 

mUes  E.  of 

Buohan 

Ness 

June  2. 

60 

6 
pim. 

10 
p.m. 

Ood, 

Haddock,  . . 
Witches,    .. 
Argentines, 

12 
Ibskt 

"2 

Moderate  S.&t 
breese.  Fine  saadT 
bottom.  Catdi 
not  completely 
recorded. 

14.  Same 
Locality. 

June 
2-S. 

80 

laso 

pim. 

2.80 
a.m. 

Cod, 

Codtlng,    ..        .. 

Haddock  m,       .. 

n        (8), 

Whiting,   .. 
Coal-fish,  .. 

15 
62 

08 

34 

20 

—161 
33 

*  8 

2 

16 
62 

i64 
36 

Ught  N.W.  breast: 
swell  on  sea. 

o 

6 

Ling 

1 

1 

1 

Tusk, 

Megrim,    .. 
wifchm,.. 
»     (2)...        .. 

1 
4 
40 

1 
4 

1 

1 

106 
— 166 

"1 

i66 

i 

Long  Rough  Dab, 

81 

31 

1 

1           ;          '           ;           !  Angler 

^ 

2 

i 

429 

37 

466 
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TRAWLING  INVESTIGATIONS— TABLE  L 

Temperature. 

Time  Trawl 
Down. 

Flah  Caught 

Place. 

Date. 

Depth 
in 

Bemarks. 

9 

1 

•Q      i 

Na 

*| 

Fms. 

» 

Na 

thrown 

Total 
No. 

c 

t; 

1 

1 

Name. 

taken  to 

Over- 

< 

s 

1 

Market 

boaid. 

1902. 

16.  Same 

Junes. 

81 

8 

7 

Ood, 
Codling.    .. 

6 

6 

UghtN.W.breeie; 

Locality. 

a.m. 

a.m. 

186 

"6 

142 

swell  on  sea. 

Haddock  (li,       .. 

182 

;;    {1^   :; 

88 
60 
—221 

**8 

239 

Whiting 

Coal-flflh,  .. 

"e 

17 

17 
6 

Ling 

2 

2 

Tusk. 

r^'gl:    :: 

1 
108 
147 
— 260 

"*8 

1 
268 

Long  Bough  Dab, 

28 

28 

Grey  Skate, 
Angler,      .. 
Norway  Haddock, 

"l 
6 

•• 

1 
6 
6 

"*6 

628 

69 

090 

le.  Same 

June  3. 

W9 

46-0 

42-9 

79 

7.80 

11.80 

Cod, 

Codling,    .. 
Haddock  (U 

11 

11 

Oentle  breen  from 

Locality. 

a.m. 

a.m. 

122 

122 

8.a6. ;    swell  on 

l:»l 

., 

sea.  One  Haddock 

M         (25.         .. 

41 

103 
—276 

'i7 

292 

observed     to    be 
spawning. 

Whiting,   .. 
Coal-fleh,  .. 

228 

84 

807 

8 

8 

TuJk*, 

4 
8 

4 
8 

Qumard,  .. 

"8 

8 

Megrim,    .. 

"7 
97 

7 

i 
1 

64 

., 

— 161 

"4 

166  ' 

ConLDab,.. 

2 

2 

Lonsr  Rough  Dab, 

67 

67 

1 

"6 

.. 

6 

mV!"*    ''      .'.' 

•• 

1 

1 

1 

806 

168 

978 

17.  Same 

Jnnea 

81 

noon 

4.0 

Codling,    .'! 

12 

12 

Moderate      breete 

Locality. 

p.m. 

98 

"7 

100 

S.S.  B.  ;      sea 

Haddock(l), 

122 

.. 

choppy;  thunder- 

»        (2).        .. 
.,        (8), 

63 

,, 

stonn.       Bottom 

97 

mud. 

—272 

"9 

281 

Whiting,   .. 
Ooalflsh,  .. 

40 

6 

46 

2 

,, 

2 

Ung, 
Tusk, 

1 

a 

•• 

1 
8 

Oumard,  .. 

8 

"2 

6 

Megrim,    .. 

16 

8 

18 

Witch  (1),.. 

187 

,. 

■ 

.,      (2)... 

188 

.. 

— 320 

16 

836 

Long  Bough  Dab, 

23 

28 

Grev  Skate, 

"l 

1 

Angler,     .. 

"1 

1 

Norway  Haddock, 

8 

8 

1 

T62 

69 

881 
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fart  III. — Twenty-first  Annual  Bqfort 
TRAWLING  INVESTIGATIONS— TABLE  L 


Time  Trawl 

FidiGanffht. 

Place. 

Date. 

Depth 
in 

Remarki. 

1 

jj 

•8 

Na 

1 

1 

Pms. 

^ 

Name. 

No. 
taken  to 

thrown 
Over- 

Total 
Na 

s 

A 

S 

w 

Market 

board. 

1902. 

1&   Same 

JuneSw 

80 

4.80 

&80 

Oodllng.    ..        .. 
Haddockrik 

91 

91 

Moderate  &E. 

Locality. 

p.m. 

pim. 

118 

,, 

breese;     lea 

::    il^    :: 

48 
169 
—880 

*7 

827 

choppy.  Bottom 
mud. 

SaU::    :: 

8f 
8 

2 

84 

8 

^    :: 

8 
8 

'l 

8 
2 

Gurnard,  .. 

6 

**4 

9 

Megrim,    .. 

91 

., 

91 

Witch  ai.. 

M      (2).  .. 

88 
178 
—886 

"7 

288 

Lonff  Bough  Dab, 

**7 

47 

47 
7 

Btt),.*'*  :; 

.. 

"l 

1 

Argentine, 

8 

8 

814 

72 

886 

19.  Same 

Junes 

76 

9.0 

LO 

Cod, 

10 

Gentle      E.&E. 

Locality. 

and  4. 

p.m. 

a.m. 

Ooal-flah,  .. 
Haddookra 

8 
Sbdcta. 

br«eae;  iweU  on 
■ea.  BottommnL 
Catch         inooB- 

;;    w,    :: 

pletely  recorded. 

2a  Same 

Jane  4. 

77 

1.80 

6.30 

Ood.          ..       .. 

16 

Weather  as  beloie. 

Locality 

a.m. 

a.m. 

Ling 

CJoal-itah 

1 

,^ 

Cat(di     inoouqile- 

2 

tely  recorded. 

Haddockax 

8b8kta 

" 

.. 

(8),        .. 

1:: 

•• 

2L  Same 

Jane  4. 

61-0 

460 

42-8 

76 

&0 

lao 

CJodling.    '' 

7 

..    7 

Light  Ivwaefrcm 

LocaUty. 

a.m. 

a.m. 

62 

*'l 

68 

aaE;     alifht 

HaddookaX 

107 

, . 

■welL         Bottom 

t(         (2  •. 

41 

.. 

mud. 

.,        (S),       .. 

181 
—279 

• 

282 

Sa^:: 

42 

46 
9 

SS5W  ::    :: 

Oumard,  .. 

6 
1 
14 

^^.■^  :; 

16 
81 

•• 

16 

127 

,, 

—208 

214 

Long  Bough  Dab, 

Bib, 

Non*ay  Pout,    .. 
Haddcjk, 

66 

66 
2 
2 
2 

1 

_ 

Angler,      .'. 

**6 

•• 

5 

642 

91 

788 
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TRAWLING  INVESTIGATIONS— TABLE  L 

Temperature. 

Time  Trawl 
Down. 

Fish  Caught 

Date. 

t)«>th 

in 

Remarks. 

^ 

1 

1 

No. 

i 

1 

Pmfc 

^ 

Name. 

Na 
taken  to 

thrown 
Over- 

Total 
No. 

£ 

& 

i 

H 

Market 

boeid. 

V.  Same 
locality. 

1902. 
June  4. 

76 

10.80 
a.m. 

2.80 

Haddo&riX 

Ling 

Ouroard,  .. 
HaUbnt,    .. 

Lemon  Sole, 
Long  Rough  Dab, 
Starry  Ray, 

19 

78* 
80 
M 

— ^217 
27 
4 
2 
8 
1 

11 
76 
128 

—198 
1 

"l 

"2 

1 

"2 

ie7 
1 

19 

1 

2i9 
28 

4 
2 
6 
1 
11 

i98 

1 

167 

1 

Lifffat  airs.  S.E.; 
slight  swell.  Bot- 
tom mud. 

June  4. 

49-8 

46-3 

43-2 

71 

8.0 

7.0 

Angler,      ..        .. 

Codling,    *.*. 
Haddook(l), 

"8 

8 

Light  S.B.  breese; 

491 

174 

666 

18.  Same 

12 

12 

LocaUty. 

p.m. 

|Km. 

26 
71 

'1 

27 

sea  smooth.  Bot- 
tom mud. 

M        (2).        .. 

60 

.. 

., 

M     K     .. 

178 

—300 

27 

886 

' 

Whiting,   .. 
Coal-ltah,  .. 

24 

1 

8 

27 

1 

Oumard,  .. 

8 

"1 

4 

Megrim 

9 

9 

"T^t:    :: 

101 

.. 

.. 

77 

,. 

—178 

**8 

181 

Lonsr  Rough  Dab, 

48 

48 

'*8 

8 

Norway  Pout,     . . 

'2 

2 

June  4. 

64 

7.80 

11.80 

Herring,    .. 
Cod 

•• 

1 

1 

Light    Airs ;     sea 

: 

666 

81 

646 

t4.  Same 

6 

Locality. 

p.m. 

p.m. 

UAddook(l), 

;:    l5    :: 

Whiting,   .. 
Cat-fish,    . . 
WittJheeO), 

Angler 

Ibask't 

J:: 

20 
30 

—  60 
8 

•• 

smooth.  Bottom 
mud.  Catch  only 
partly  recorded. 

22 

22 

15.  Same 
tocality. 

June  6. 

64 

12.0 
a.m. 

4.0 

Cod.          ..        .. 
Codling.    .. 
Haddook<l), 

26 
27 
26 

207 

QJft 

"1 
5 

26 
864 

Cahn :  sea  smooth. 

t»           \»h 

09V 

8 

8 

Whiting,   .. 
Coal-fish,  .. 

is 

1 

18 

1 

Hake, 

2 

2 

Ling, 

4 

"2 

6 

Gurnard,  .. 

2 

,. 

2 

Cat-fish,    .. 

1 

, . 

1 

Turbot.      . . 

0 

,. 

9 

Meffrim 

Witch  (1) 

61 
72 

-133 

"2 

ias 

17 

17 

Lonff  Rough  Dab, 
Argentine, 

1 

**8 

1 

8 

562 

83 

696 

. 
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Time  Trawl 
Down. 

FIdi  Caught 

PlAM. 

Date. 

Depth 
io 

Bemarku 

J 

1 

1 

Na 

i 

1 

Fmt. 

Name. 

No. 
taken  to 
Market. 

thrown 
Orer- 
boaid. 

Tbtal 
Na 

1902. 

26.  Same 

June  6. 

60-2 

47-0 

48-2 

06 

6.46 

9-46 

Ood,         ..        .. 

7 

., 

7 

Dense  fog ;  catai ; 

LooaUty. 

a.m. 

a.m. 

Oodling.    .. 
HaddockOX 

28 

00 

98 
178 
—816 

2 
80 

80 
4i6 

aea  smooth.  Bot- 
tom mud. 

Ooal^', 

• 

10 
80 

2 

18 
80 

Hake, 

1 

,. 

1 

Ournaid, 

1 

2 

8 

Megrim, 

7 

.. 

7 

T'(^ 

47 
43 

•• 

-90 

"8 

98 

Long  Rough  Dab, 

79 

79 

Orey  Skate, 

"l 

.. 

1 

Starry  Ray, 

1 

1 

Angler,     .. 

"3 

., 

8 

Bib 

1 

1 

619 

170 

089 

27.  Same 

Junes. 

** 

70 

iai6 

2.16 

Ood 

9 

9 

Oalm;       amootk; 

Locality. 

a.m. 

p.nL 

Haddock  ax 

::    i   :: 

44 

47 

•• 

•• 

dense  fc*.  Bot- 
tom nrad.     Afkr 

828 
— 119 

48 

402 

this  drag  steend 
W.aW.Ter  Abe- 

SaU-    :: 

78 

8 

70 

deen,  and  ran  74 

21 

21 

mUes. 

Ling 

2 

,, 

2 

Oumard,  •• 

8 

0 

9 

Megrim.    ..        .. 

14 

1 

16 

T^l:    :: 

29 
19 
-48 

**6 

*68 

Long  Rough  Dab, 

64 

64 

Oiey  Skate, 

"1 

.. 

1 

Starry  Ray, 

,, 

1 

1 

USStliie," 

1 

"1 

1 
1 

601 

114 

706 
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Plaoeu 


Dikte. 


Temptntare. 


Depth 

In 
Fms. 


Time  Trawl 
Down. 


FlahOtni^t 


Name. 


No. 
taken  to 
Market. 


thrown 
Orer. 
board. 


Total 
Na 


Bomarki. 


1.  Aber. 

deen  Bay, 

off  Black 

Dojr. 


1902. 
Oct  2. 


20to| 


&0 
p.m. 


1L20 
p.m. 


Place. 


Oct& 


6  to  17 


12.16 
a.m. 


&ao 

a.m. 


8.  Aber- 
deen Bay, 

off 
CoUieeton. 


Octa 


lOtolS 


4.  Moray 

Firth, 

Burgfaead 

Bay. 


Oct*  4. 


9toU 


0 
a.ni. 


0.80 
a.m. 


&8D 
pim. 


7.40 
p.m. 


Ood, 

Codling,    .. 
Whitinff,   .. 

Haddock 

Turbot 
Plaice, 
Com.  Dab, . . 
Long  Roogh  Dab, 
Oornard,  ..        •• 
Thomback,         ., 
StanyR^, 


Codling, 
Haddock  (i; 


1 

12 
60 
068 

1 
52 


16 
101 

'47 
879 
88 
82 
9 
7 


1 

12 
76 
760 

1 

99 

472 

88 

82 

9 

7 


887 


628 


1510 


Whitinff,    .. 
Oumaid,  .. 

Tl; ;; 

Lemon  Sole, 
Com.  Dab,.. 
LoftgRoogfa  Dab, 
Thomback  Ray, . . 
Starry  Ray, 
Angler 


8 
ibekt 
82 
60 
S26 

— ^2816 
161 


17 
148 
62 
96 

— 810 
6 
168 


2968 


Ood, 

Codling,    . 
Haddock  (1] 


6 

678 


Whiting,   .. 
Turbot, 
Black  Sole, 
PUice, 
Lemon  Sole, 
Com.  Dab,.. 
Thomback, 
Starry  R^, 


Ood, 

Codling,    .. 
Haddock  ai 

Whiting,   .. 
Hake, 
Ling, 

Gurnard,  .. 
Plaice  (1),  .. 


Com.  Dab,.. 
Witch,  .. 
Lemon  Sole, 
Mackerel,  .. 
Angler,  . . 
ThOTnback, 


690 
8 
2 

182 
2 

240 


6782 


2 
02 
72 
1011 
-1068 
150 
1 
1 


60 

[22 
468 
—780 
27 
122 
21 
1 


16 


2478 


87 
9 
8 


2 
162 
81 

6 
18 

7 


2868 

170 

8 


872 
7 
880 
81 
6 
18 
7 


8800 


46 


11 

2 

124 

2 

7 


6006 

772 

8 

2 

143 

4 

364 

2 

7 


291 


7028 


"Star  of  the  Sea," 
Beam  trawl  60ft 
6  in.  long.  Shot 
in  20  fioa  and 
towed  nto  4  fms. 
and  out  into  18 
fma.  There  were 
8  baakete  of  small 
Haddocka  i  bas- 
ket of  medium 
Plaloe,ibasketof 
small  Plaice,  and 
1  basket  of  Dabs. 


Otter  trawt  Cod- 
lings were  not  en- 
omerated.  The 
catch  in  baskets 
was:— 10  of  small, 
I  seconds,  and  | 
lanre  Haddocks; 
lol  large,  8  of 
medium,  and  4  of 
smaUPlaics:lof 
Codlings,!^  Whit- 
ings, and    1    of 


The  marketable 
counted,  besides 
the  Cod,  Turbot. 
MMl  Soles,  of  23 
baskets  small,  } 
l«rge,  and  4  me- 
dium Haddocks; 
4basketsWhiting, 
8i  of  Codlings,  i 
of  Dabs,  and  8  of 
PUice;  — or  84^ 
baskets. 


Only  the  market- 
abb  were  en- 
umerated. The 
unmarketable  oon 
sisted  of  14  bas- 
kets, chiefly  Gur- 
nards andDabSi 
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flaoe. 


Date. 


Temperature. 


Depth 

in 
Fmi. 


Time  Trawl 
Down. 


Fish  Oauflrht. 


Name. 


No. 
to 
Market. 


No. 
thrown 
Orcr- 
board. 


Total 
Na 


5.  Same 
Place. 


t902. 
Oct  4-6. 


5to20 


&20 
p.m. 


1.0 
a.m. 


6.  Same 
Place. 


Oct  6. 


5  too 


2.0 
a.m. 


6.20 
a.m. 


7.  Same 
Place. 


Oct  6. 


4ta8 


&0 
a.m. 


1.0 
p.m. 


8.  Same 
Place. 


Oct  5. 


5tol3 


1.45 
p.m. 


6.45 
p.m. 


Ood, 

Oodling,    .. 
Haddock  m. 

::    I 


I 


Whitinff,   .. 
Oumara,  .. 
Brill, 
Plaice  (1),  .. 

,.     (25,  .. 

«      (8),.. 

»    hi- 

Lemon  Sole, 
Black  Sole, 
Witch,       .. 
Com.  Dab,.. 
Thomback 
Angler, 


Godllnqr,    .. 

Haddock  (IX 

M  (2). 

(3), 


Brill, 

Lemon  Sole, 
Com.  Dab,.. 
Tnomback, 
Angler, 


Codling,  .. 
Haddook  (3), 
Whiting,  .. 
Ling,  .. 
Gurnard,  .. 
Plaice  CO,  .. 
;2.   .. 


Com.  Dab, . . 
Lemon  Sole, 
Thomback, 
Sand-eel,   .. 


Ood, 

Codling,  .. 
Haddock  (8X 
Gurnard,  .. 
Plaice  (1),  .. 

BriU, 

Lemon  Sole, 
Com.  Dab,.. 
Thomback, 


1- 

41 


eo 

1806 
857 


200 
3 
66 
110 
407 
114 


18 
1 
4 
409 
8 


Moetly  worM  I 
7-g|fma  "OffaT 
thrown  ord 
boaid,  ofaiei 
Dabs,ooD8iited| 
ISbaaketa.       1 


8506 


40 
25 

1060* 

2014 

2 
70 
86 
213 
586 
1864 
-2189 
8 
86 
482 
6 


UnmarkeUbli 
flflhee  coDsiitd 
of  15  basketfttU 
chiefly  Dabe. 


4786 


278 
8 
1 

158 
174 
824 
548 
160 
1706 

246 

*il 


25 
12 

4 

21 


425 

1640 

8 

8 

2 


26 
200 

7 

1 

174 


2181 
1885 

8 
14 

2 


The  catch  indndB^ 
240SquklB. 


2807 


2185 


4532 


1314 

40 

56 

t58 

482 

2 

2 

8 

156 

11 


''Offal"  ooBBitii 
ofaizbadEeta 


2404 
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Temperatnre. 

Time  Trawl 
Down. 

FlahOaagbt 

Date. 

Depth 
in 

BcmackSi 

PlMt. 

9 

^ 

-i 

1 

No. 

5 

s 

Fma. 

1 

No. 

thrown    ip- 

tal 
a 

i 

*£ 

s 

"B 

Name. 

taken  to 

Orer-      ^2 

& 

A 

m 

Market 

board.       ^ 

1902. 

a  Same 

Oct  6. 

etc  18 

6.80 

11.0 

Oodhng,    '-'- 
Haddookai       .. 

1 

";Offal'*  oonriited 

Place. 

p.m. 

I».m. 

40 
26 

of  aixbaiketA 

;:    ik   :: 

1466 
^1400 

Whitlnff.   .. 
Oimaid,  .. 

7 
40 

Plaice,  ax.. 

88 

..       2)... 
„      (8),.. 

200 
06 

..  (4);..   .. 

62 
—888 

Lemon  Sole, 

8 

Brffl. 

7 

OouLDab 

02 

10.  Same 

Oct  6. 

12.0 

1.0 

Qrey  Skate, 
Oodling,    .. 

1 

2084 

.. 

. 

12 

Place. 

1 

a.m. 

a.m. 

Haddock  (8X 
Plaice  m,.. 

>.     (2).-. 

„     m, .. 

.,      (4),..        .. 

Ck>m.  Dab, 

820 

6 

74 

100 

75 

— 264 
67 

12.  Same 

Oct  6. 

607 

52D 

8  to  20 

a6 

12.20 

Tborabaok, 
Oodlinjr 

1 

CTatcfa      Included 

664 

.. 

. 

27 

27 

Place. 

a.m. 

p-m. 

Haddockai,       .. 

24 

'.'. 

• 

400  ink-flah. 

i7 

. .            . 

—  41 

"0 

60 

Whiting 

1 

Hake 

*1 

"1 

1 

1 

Ournaid,  .. 
PlaiceOi...        .. 

„      (21.. 

,.      (8),  .. 

„      (4),  .. 

lOH 
40 
145 
205 

80          1 

88 

' 

180 

— 4J10 

6 

io 

Brill 

1 

1 

Oom.Dab,.. 

7D 

780          8 

00 

1 

8 

8 

1 

Witch,       .. 

76 

75 

1 

80 

80 

Thombaok, 

"4 

., 

4 

Oot& 

6  to  16 

LO 

6.80 

Anfl^.     ..        .. 
CkxtUng 

6 

6 

A  very  large  num- 

987 

800        17 

46 

18.  Same 

6 

Place. 

p.m. 

I».m. 

Haddock  di       .. 

22 

ber  of  Dogflahee 
in  net 

"       (^      i ! 

440 

. 

— 462 

Oumard,  .. 

46 

Plaioeai.. 

46 

„      C2),  ..         .. 

115 

„     wX  .. 

212 

"     <*>»    •        •• 

164 
—587 

BrlU 

11 

Lemon  Sole, 

2 

Com.  Dab, 

40 

Witch, 
Thombaok, 

25 
8 

1181 

.. 
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TRAWLING  INVESTIGATIONS-TABLE 

L 

TimeTraul 

Fish  CUoght 

Plao& 

Date. 

Depth 
in 

Bemarki. 

mi 

No. 

is 

§         "^ 

5 

Fma. 

1 

Name. 

No. 
taken  to 

thrown 
Over- 

Total 
Na 

< 

s 

& 

s 

s 

Market 

board. 

1902. 

14.  Dornoch 

Oct 

.— 

8to 

9.0 

1.80 

Haddock  .. 

86 

Firth,  off 

6-7 

18 

p.m. 

a.m. 

Gorsard,  .. 

80 

Donrobin 

Plalcem,  .. 

;;  (81  *.;    !! 

»,      (4),.. 

Brill, 

Oom.  Dab... 
Thomback, 

25 
00 
80 
100 
—295 
4 
84 

6 

405 

.. 

15.  Same 

Oct  7. 

5  to 

1.45 

ao 

Haddock  a).       •• 

26 

8 

84 

25Iiik-Aih. 

Place. 

12 

a.m. 

a.m. 

Gurnard 

Plaice  (1),.. 

;;  Si::    :: 

BriU 

Lemon  Sole, 

CJonLDab 

Thomback, 
Angler 

60 

15 

202 

480 

725 

1422 

4 
5 

20 
7 

29 

97 
596 

89 

1519 
4 
5 
618 
7 
6 

, 

1544 

788 

2282 

16.  Same 

Oct  7. 

5  to 

6.6U 

11.80 

Ood. 

14 

14 

Place. 

14 

a.m. 

ftm. 

Oodiing,    . . 
Haddock  (1), 
..         (2)        .. 

;;    (8);   .. 

Gurnard,    .. 
Plaice  gX  .. 

;;  (Jx::    :: 

BriU. 

Lemon  Sole, 
Com.  Dab, 
Angler,     .. 

90 
116 
20 
85 

—170 

7 

45 

58 

158 

358 

649 

1218 

8 
17 
41 

*i9 

4 
21 

ill 
"2 

187 
2 

90 

189 
11 
66 

18S5 

3 

19 

228 

2 

( 

1 

1 
1 

1605 

352 

1967 

17.  Same 

Oct  7. 

5  to 

12.26 

5.0 

Ood 

1 

1 

There    wera     UJ  1 

Place. 

18 

p.m. 

p.m. 

Oodiing,    '- 
Haddock  m,       .. 

85 
867 
89 

'20' 

105 

baaketo  of  Plake, 
7    of    HaddodE*. 
1  of  Oodiing.  and 

185 

1  of  Gurnard. 

— 541 

641 

Gurnard,   .. 

76 

*60 

126 

Plaice  (IX. . 

31 

„      (2),  . . 

215 

,, 

,. 

„     (3),  . .       : 

888 

.. 

..  (4);::    :. 

487 
— 1116 

260 

13i6 

Lemon  Sole, 

5 

5 

Oom.  Dab, 

17 

676 

698 

Thomback, 

12 

12 

1853 

946 

2799 
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1 

Temperature. 

Time  Trawl 
Down. 

Fith  Oaught 

Date. 

Depth 

BcmackSi 

Place. 

1 

1 

■J* 

in 

1    frt 

Na 

i 

Pms. 

^ 

1 

Name. 

Na 

taken  to 

thrown 
Orer- 

Total 
No. 

_s_ 

& 

a 

» 

Market 

boaid. 

1002. 

18.  Same 

Oct  7. 

7tol3 

5.60 

6.85 

Codling,    . . 

6 

6 

X% 

Net  caught  on  bot- 

Place. 

p.m. 

p.m. 

Haddock  (1), 
Gurnard,   .. 

'r||::    :: 
«  (4)1.!    ;; 

Brill. 

Lemon  Sole. 
Com.  Dab, 

5 
6 
7 
61 
110 
186 
— 814 
2 
2 

"5 

88 
i23 

5 
10 

862 
2 
2 

128 

tom,  and  when 
hauled  was  found 
to  be  torn. 

884 

172 

506 

1 

19.  Dornoch 

octT.a 

.. 

8.80 

12.46 

Codling,    . . 

1 

1 

Firth,  off 

ptm. 

a.m. 

Haddock  (1),       .. 

19 

19 

DunrobiD. 

Gurnard 

Plaiceai  .. 

„     («,..        .. 

M      (8)... 

,.      (4) 

Lemon  Sole, 
Com.  Dab,.. 
Thomback, 

45 
7 
206 
248 
468 
—929 
8 

"6 

"7 

62 

678 

52 

991 
8 

678 
6 

1002 

748 

1750 

20.  Same 

Oct  a 

2.80 

7.0 

Haddock  0).       .. 

6 

6 

Place. 

a.m. 

a.m. 

Gurnard,   .. 
Plaicem 

56 
14 

is 

71 

225 

*. 

::  1::    :; 

361 

,, 

609 

.. 

— 1209 

250 

1469 

BriU, 

12 

,, 

12 

Lemon  Sole, 

2 

2 

Com.  Dab, 

70 

978 

1048 

Thomback, 

7 

7 

Angler,      ..        .. 

"7 
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EXPLANATION  OF  PLATE  I. 


Chart  of  the  North  Sea,  showing  the  areas  of  different  depths — (1)  up  to  20, 
(2)  between  20  and  30,  (3)  from  30  to  50,  (4)  from  50  to  100  fathoms,  and  (5) 
over  100  fathoms. 

Hg.  =  Herring  ;  M.  =  Mackerel ;  L.  =  Lythe ;  S.  =  Sturgeon. 

The  black  spots  show  the  localities  where  special  trawUngs  have  been  made, 
as  follows : — 

L— August  31,  September  4,  1900;  XL— 16-19  October,  1900;  m.--May  15, 
1901 ;  IV.— May  16,  1901 ;  V.— May  17,  1901 ;  VI.— May  19-22,  1901 ; 
Vn.— December  11,  1901;  VHI.— March  10,  1902;  IX.— May  23-28, 
1902 ;  X.— May,  June,  1902. 
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II.— ON  SOME  NEW  AND  RARE  CRUSTACEA  COLLECTED  AT 
VARIOUS  TIMES  IN  CONNECTION  WITH  THE  INVESTI- 
GATIONS OF   THE  FISHERY   BOARD   FOR  SCOTLAND. 

By  Thomas  Scott,  LL.D.,  F.L.S.,  Mem.  Zool.  Soc.  de  France. 
(Plates  II.-VL) 

Though  the  laiger,  or,  as  they  are  sometimes  called,  the  higher 
Crustacea  of  the  British  seas  are  now  fairly  well  known,  our  knowledge 
of  the  smaller  forms  is  still  very  defective ;  and  as  these  smaller  species 
constitute  an  important  part  of  the  food  of  small  and  young  fishes,  their 
study  becomes  important  from  a  fisheries'  point  of  view  as  well  as  from 
the  point  of  view  of  the  naturalist. 

A  large  number  of  gatherings  of  small  crustaceans  has  been  examined 
during  the  past  year.  These  gatherings  have  been  collected  at  various 
times,  and  some  of  them  several  years  ago ;  some  of  the  earlier  gather- 
ings were  not  examined  or  only  partially  examined  at  the  time  they 
were  collected,  as  other  work  requiring  more  immediate  attention  had  to 
be  done.  The  re-examination  of  these  collections  has  yielded  several  new 
forms,  besides  a  number  of  rare  and  interesting  species  already  described. 
The  new  species  all  belong  to  the  Copepoda — a  group  which  from  their 
great  abundance,  their  wide  distribution  in  all  our  seas  and  estuaries,  and 
their  nutritive  qualities,  is  of  immense  value  as  food  for  fishes. 

In  a  recent  paper  on  the  food  of  fishes*  it  is  shown  that  the  young  of 
almost  all  the  food-fishes  live  very  largely  on  small  crustaceans,  and  a 
considerable  proportion  of  them  belong  to  the  Copepoda. 

Among  the  species  recorded  in  the  present  paper  the  following  appear 
to  be  undescribed : — 

Ameira  puHUaf  T.  Scott  (sp.  nov.). 

„      ambigua,  T.  Scott  (sp.  nov.). 
Ddavalia  minutissimaf  T.  Scott,  (sp.  nov.). 
Tetragoniceps  pygmoeuB^  T.  Scott  (sp.  nov.). 
LaopTionte  gracilis^  T.  Scott  (sp.  nov.). 
Cletodes  neglecta,  T.  Scott  (sp.  nov.). 
Enhydroeoma  graoUe,  T.  Scott  (sp.  nov.). 
EnhydroBoma  minuium^  T.  Scott  (sp.  nov.). 
Dadylopua  littpralis,  T.  Scott  (sp.  nov.). 
Dactyhpm  vararemie,  T.  Scott  (sp.  nov.). 
DactylSpus  mixttiSj  T.  Scott  (sp.  nov.). 
ParantJiessius  dubiuSf  T.  Scott  (gen.  et  sp.  nov.). 

While  among  the  other  species  recorded  in  the  sequel  there  are  severa. 
that  are  of  special  interest.  For  example,  ParastepJios  paUidue  (G.  O. 
Sars)  is  a  copepod  new  to  the  British  fauna. 

'  Euealanua  crasaus,  Qiesbrecht,  is  a  copepod  which  was  added  to  the 
British  fauna  a  few  years  ago,  and  is  now  recorded  from  a  new  station. 

Stephos  Bcotti,  G.  O.  Sars,  is  also  recorded  from  a  new  station,  and  the 
male  is  described  for  the  first  time  from  Scottish  specimens. 

*  Twentidk  AnnwU  Bepcnrt  Fishery  Board/or  Seotlatui^  Part  III.,  pp.  486-538  (1902). 
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The  number  of  Crustacea  described  in  the  present  paper  is  scarcely 
so  large  as  in  some  of  those  previously  published. 

I  am,  as  formerly,  indebted  to  my  son  Mr.  Andrew  Scott,  A.L.S.,  for  the 
drawings  required  to  illustrate  the  new  and  rare  species  described  here ; 
and  the  arrangement  of  the  species  is  similar  to  that  adopted  in  previous 
papers. 

CRUSTACEA. 

Sub-aass  ENTOMOSTRACA. 

Oiderl.— COPEPODA. 

Calanoida. 

Genus  Euealanua. 

Eucalanus  craama,  Giesbrecht. 

1881.  EuccUanua  crassus^  Giesb.,  Atti.  Ace.  Lincei  Bend.,  ser.  4, 
vol.  4,  lem.  2,  p.  333.  See  also  Pelagisch.  Copep.  Golfes 
von  Neapel,  pp.  131-152,  <».  11  and  35. 

Several  specimens  of  this  species  were  captured  about  10  miles  off 
Aberdeen  on  November  6th,  1901.  This  is  the  first  time  that  Eucalanus 
crcusus  has  been  taken  so  far  south  on  the  east  side  of  Scotland.  The 
species  has  been  several  times  captured  in  the  Moray  Firth,*  and  it  has 
also  been  collected  along  with  Eucalanus  dongatus  about  fifty  miles 
south-east  of  Fair  Island.t  Dr.  R,  Norris  Wolfenden  records  it  from  the 
Faroe  Channel,  where  he  has  also  taken  several  other  interesting  species.^ 

Genus  Stephos,  T.  Scott  (1892). 

Stephos  scotti,  G.  O.  Sars.     PI.  ii.,  figs.  1-4. 

1897.    Stephos  gyrans,  T.  Scott  (not   Giesbrecht),    15th  Ann. 

Kept.  Fishery  Board  for  Scotland,  pt.  iii..  p.  146,  pL  iv., 

fig.  9;  pi.  iii.,  figs.  17-18. 
1892.    Stephos  scotti^  G.  0.  Sars.    An  Account  of  the  Crustacea 

of  Norway,  vol.  iv.,  p.  63,  pi.  xliii 

This  species  was  first  observed  in  some  material  dredged  in  1896  in 
Loch  Gair — a  small  lagoon  opening  into  Loch  Fyne.  Only  a  single 
female  was  obtained  on  this  occasion,  and,  as  it  had  a  somewhat  close 
resemblance  to  Stephos  gyrans,  Giesbrecht,  it  was  ascribed  to  that 
species.  Additional  female  specimens  were  Subsequently  obtained  not 
only  in  other  parts  of  the  Clyde  area  but  also  in  the  Firth  of  Forth,  but 
till  quite  recently  no  males  had  been  observed  among  Scottish  specimens. 
Prof.  G.  0.  Sars,  however,  had  already  obtained  both  sexes  of  the  species 
in  Norwegian  waters,  and  had  found  that  the  males  especially  differed 
considerably  from  the  males  of  Stephos  gyrans,  and,  therefore,  in  vol.  iv. 
of  his  great  work  on  the  Crustacea  of  Norway  described  it  under  the 
name  given  above. 

It  happened  that  I  had  a  gathering  of  small  Crustacea  which  had  been 
collected  in  1894  in  an  old  quarry  near  Granton  to  which  the  tide  has 
access  during  high  water.     This  gathering,  which  was  examined  during 

*  Ewhteenth  Annual  RepoH  of  the  Fitfury  Board  for  Scotland,  Pftrt  III.,  p.  382  (1900). 
.    +  mneteenih  Annual  Repwrt  of  the  Fukery  Board  for  Scotland,  Part  III.,  p.  287  (1901). 
Jmtm,  Marine  Biol,  AuoCf  vol.  vi.,  No.  3  (January,  1902),  p.  861. 
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the  past  summer,  was  found  to  coutain  many  copepods,  some  of  them 
being  rare  forms ;  several  specimens  of  Stephos  BcoUi  were  obtained  in 
this  gathering,  and  they  included  both  males  and  females.  The  dissections 
of  both  species  corresponded  exactly  with  Prof.  G.  O.  Sars'  description 
and  figures  in  the  work  referred  to. 

The  two  drawings  (pi.  ii.,  figs.  1  and  2)  represent  an  adult  female  and 
male  from  the  Qranton  quarry  gathering;  the  only  obvious  external 
difference  between  them  is  in  the  structure  of  the  fifth  pair  of  feet,  separate 
drawings  of  which  are  represented  by  figures  3  and  4.  A  full  description 
of  the  species,  with  drawings,  is  given  by  Prof.  Sars  in  the  work  already 
mentioned. 

Genus  ParadephoB,  G.  O.  Sars  (1902). 

Parastephos  paUiduSf  G.  O.  Sars.     PL  ii.,  figs.  5-10. 

1892.    ParoitepJios  paUiduij  G.  O.  Sars,  Crustacea  of  Norway, 
vol.  iv.,  p.  65,  pi.  xliv. 

The  genus  Paragtephos  was  recently  instituted  by  Prof.  G.  0.  Sars  for 
a  single  male  specimen  of  a  copepod  found  many  years  before  at  Sjerjehavn, 
west  coast  of  Norway,  in  about  100  fathoms,  where  the  bottom  was  soft 
and  muddy. 

During  the  past  summer,  while  examining  a  bottom  tow-net  gathering 
coUected  near  the  head  of  Loch  Fyne  in  November,  1901,  I  observed 
several  specimens,  both  males  and  females,  of  this  interesting  species ;  but 
though  most  of  the  male  specimens  were  adult,  the  females,  with  the 
exception  of  one,  were  more  or  less  immature.  The  drawings  of  the  male 
prepared  by  Proif.  G.  0.  Sars  are  perfectly  characteristic,  but  the  figures 
given  here  may  be  useful  to  those  who  have  not  seen  the  drawings  of  the 
learned  author  referred  to. 

The  species  is  a  moderately  large  one,  the  adult  male  (fig.  6)  is  very 
nearly  two  millimetres  in  length,  while  the  adult  female  (fig.  5)  is  some- 
what larger,  being  2*19  mm.  (about  ^  of  an  inch).  The  description  of 
the  fifth  feet  of  the  male  may  be  best  given  in  Prof.  G.  0.  Scirs'  own 
words: — "Last  pair  of  legs  in  the  male  largely  developed  and  very 
asymmetrical,  right  leg  slender  and  terminating  in  a  strong  denticulated 
claw,  left  leg  much  coarser,  with  the  antepenultimate  joint  the  largest ' 
(fig.  10).  The  distal  portion  of  the  right  leg  can  apparently  be  folded 
completely  back  upon  the  proximal  portion  as  shown  in  the  figure. 

The  female  antennules  resemble  those  of  the  male ;  they  are  equally 
elongated  and  composed  of  twenty-four  joints,  the  second  and  eighth  joints 
are  each  nearly  as  long  as  the  combined  lengths  of  the  two  joints  which 
immediately  follow  them.  The  antennules  are  only  sparingly  setiferous, 
and  are  furnished  with  several  small  sensory  filaments  (fig.  7).  The  fifth 
pair  in  the  female  appear  also  to  be  asymmetrical;  in  the  only  adult 
specimen  obtained  the  left  leg  of  the  fifth  pair  is  considerably  longer  than 
the  right  one,  but  this  appears  to  be  the  only  difference  (fig.  9). 

In  the  female,  each  of  the  first  three  abdominal  segments  expands 
posteriorly  into  a  ridge  which  is  fringed  with  fine  hairs,  as  shown  in 
fig.  2. 

In  the  adult  male  represented  by  the  drawing,  the  second  pair  of 
thoracic  feet  (fig.  8)  are  alike  on  both  sides,  the  outer  branches  being  both 
three-jointed  and  the  inner  two-jointed.  Prof.  G.  0.  Sars,  in  his  descrip- 
tion of  the  only  male  specimen  he  had,  states  that  the  outer  branch  of  the 
right  foot  of  the  second  pair  was  only  two-jointed  ;  but  such  a  difference 
is  rather  unusual  among  the  Calanoida,  and  probably  his  specimen  may 
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have  been  defective,  as  no  such  difference  was  observed  in  Clyde  speci- 
mens. The  Clyde  is,  so  far,  the  only  known  British  habitat  for  this 
interesting  species. 

Genus  Fseudophcenna,  G.  0.  Sars  (1900). 

PseudopJuenna^  iypica^  G.  O.  Sars.     PL  ii.,  figs.  11-15. 

1902.    Pseudophcenna  typica,  G.  O.  Sars.    An  Account  of  the 
Crustacea  of  Korway,  vol.  iv.,  p.  44,  pi.  xxiz.,  xxx. 

A  single  male  specimen  of  a  Calanoid,  which  I  have  referred,  though 
somewhat  doubtfully,  to  PaeudopTuenna  typiea,  G.  O.  Sars,  was  obtained 
in  a  bottom  tow-net  gathering  of  Crustacea  collect^  last  year  near  the 
head  of  Loch  Fyne.  The  specimen  agrees  very  closely  with  Pseudcphcenna 
typica  in  its  general  outline  and  in  the  structure  of  the  various  appendages 
so  far  as  these  can  be  made  out^  except  that  the  fifth  feet  slightly  differ 
from  the  drawing  given  in  the  work  of  Prof.  G.  O.  Sars  referred  to  above, 
but  not  so  much  in  their  general  structure  as  in  the  apical  part  of  the 
right  leg  (fig.  15). 

This  Loch  Fyne  specimen  measures  fully  one  and  a  half  millimetres  ; 
the  thoiax  is  moderately  stout,  but  the  abdomen  is  slender  (figs.  11  and  12). 
The  antennules,  which  reach  to  about  the  distal  end  of  the  thorax,  appear 
to  be  composed  of  twenty-one  joints.  The  basal  joints,  from  the  third  to 
the  seventh,  are  shorter  than  the  others ;  the  right  is  elongated  and  appears 
to  be  indistinctly  articulated  near  the  distal  end.  The  antennules  are 
only  sparingly  setiferous,  but  they  are  well  supplied  with  sensory  filaments 
as  shown  in  the  drawing  {fig,  13).  The  species  will  not  be  satisfactorily 
determined  till  more  specimens  of  both  sexes  are  obtained. 

In  his  note  on  the  distribution  of  this  Calanoid,  Sars  states  that  he  has 
obtained  it  at  several  places,  from  Christiania  Fjord  to  Yardo,  and  that  it 
is  &  true  bottom  form,  it  is  therefore  probable  that  the  species  may  not  be 
rare  in  the  deeper  water  off  the  Scottish  coast. 

Genus  Paeudocyclops,  G.  S.  Brady  (1872). 

Pseudocydops  ohtusatusy  Brady  and  Robertson.    PI.  vi,  figs.  13-15. 

1873.    Pseudocydops  obttisatui,  B.  and  K.,  Ann.  and  Mag.  Nat. 

Hist.  (4),  vol.  xii.,  p.  128,  pi.  viii.,  figs.  4-7. 
1878.     Pseudocydopa  ohiusatuSy  Brady,  Mon.  Brit.  Gopep.,  voL  i., 

p.  84,  pi.  xii.,  figs.  1<-13. 

Although  the  distribution  of  this  species  seems  to  be  extensive,  it  does 
not  appear  to  be  anywhere  very  common.  The  female  represented  by  the 
drawing  (fig.  13)  was  obtained  during  the  past  summer  by  washing  the 
filters  at  the  Hatchery,  Bay  of  Nigg.  The  species,  which  is  fairly  well 
marked,  has  been  described  by  B^y  and  Robertson  in  the  Annals  and 
Magazine  of  Natural  History,  and  by  Prof.  G.  S.  Brady  in  his  Monograph 
of  the  British  Copepoda. 

In  this  species  the  rostrum  is  of  a  somewhat  broadly  triangular  form 
and  the  antennules  (fig.  14)  are  short  and  moderately  stout,  and  are 
apparently  composed  of  seventeen  joints  and  are  furnished  with  numerous 
plumose  setae ;  the  basal  joint  also  carries  two  moderately  long  sensory 
filaments. 

The  outer  branches  of  all  the  thoracic  feet  are  armed  with  stout  dagger- 
like spines  on  their  outer  aspect.  The  inner  branches  of  the  fifth  pair 
are  considerably  shorter  than  the  outer  ones,  and  the  end  joints  terminate 
abruptly,  as  shown  in  the  figure ;  moreover,  the  marginal  set®  on  the 
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inner  edges  of  both  the  inner  and  outer  branches  have  the  basal  half 
distinctly  thicker  than  the  distal  portion,  so  much  so  as  to  be  observable 
without  dissection  (fig.  15). 

This  species  has  also  been  obtained  in  the  Moray  Firth  and  in  the 
Firth  of  Forth  as  well  as  in  the  Clyde,  but  seldom  more  than  one  or  two 
specimens  have  been  noticed  in  any  single  gathering. 

Genus  LabidocerOt  Lubbock  (1853). 

Lahidocera  woUasioni,  Lubbock. 

1857.  Pantdla  wollaetoni,  Lubb.,  Ann.  Nat.  Hist.  (2),  vol.  20, 
p.  406,  pi.  10,  11. 
This  somewhat  rare  species  was  captured  in  Loch  Fyne  with  the  surface 
tow-net  at  Station  XIII.  (off  Largymore),  October  9,  1901.  It  also 
occurred  in  a  bottom  tow-net  gathering  collected  at  Station  XIII.,  near 
the  mouth  of  the  Clyde  estuary,  on  November  11, 1901.  In  the  gathering 
at  Station  YIII.  there  were  also  obtained  Oandacia  'pectinatay  Metridia 
lucena,  ParaponteUa  brevicomi$,  and  other  forms. 

Fam.  Habpaotioida. 

Genus  EdinoamOy  Boeck  (1864). 

Ectinosma  curticome,  Boeck.     PI.  vi.,  fig.  1. 

1885.     Ectinosoma  eurticomey  Boeck,  Abhandl.  Natur.  Vereins  zu 

Bremen,  ix.  Bd.,  p.  194,  t.  vi.,  figs.  1-12. 
1895.     EcHnosoma  curtieomey  T.  and  A.  Scott,  Trans.  Linn.  Soc., 

vol.  vi.  (Zool.),  p.  430,  pL  36,  figs.  22,  30,  34,  et.  seq. 

This  is  a  marine  species,  and  though  recorded  from  several  British 
localities  it  does  not  appear  to  be  anywhere  very  common ;  it  is,  however, 
more  frequently  met  with  amongst  the  fronds  and  roots  of  algsB  in  the 
littoral  zone  than  in  off-shore  waters.  It  is  usually  of  a  brownish  colour, 
and  there  is  also  usually  a  dark-coloured  blotch  at  the  bases  of  the 
antennules,  such  as  is  observed  in  Bradya  minora  but  in  that  species  the 
outline  of  the  blotch  is  more  distinctly  defined.  Specimens  of  this  species 
have  been  obtained  in  gatherings  collected  some  years  ago  in  shallow 
water  near  Musselburgh  and  Granton,  Firth  of  Forth,  but  which  have 
only  recently  been  examined.  In  this  species,  as  in  one  or  two  others, 
the  f  ureal  joints  are  each  provided  at  the  apex  with  a  short  but  stout  cone- 
shaped  spine  and  with  two  other  short  setsB  which  are  moderately  stout 
and  spiuiform,  as  shown  in  the  drawing  (pi.  vi.,  fig.  1).  There  are  also,  as 
in  other  Harpactids,  one  or  two  elongated  terminal  setae,  the  principal  of 
which  is  moderately  stout. 

A  few  other  Ectinosomas  were  obtained  in  the  Musselburgh  gatherings 
along  with  E,  curticome^  two  of  which  may  be  referred  to  here,  viz.  E. 
gractle  and  E,  herdmani,  Ectinosoma  gracile,  T.  and  A.  Scott,  is  a  small 
and  slender  form  which  was  first  discovered  near  St.  Monans,  Firth  of 
Forth,  and  has  since  been  found  sparingly  in  several  British  localities. 
This  species  was  moderately  frequent  in  one  of  the  gatherings  from 
Musselburgh.  Edinosoma  herdmani^  T.  and  A.  Scott,  though  a 
larger  form  than  the  last,  is  also  moderately  slender,  and  was  also  first 
observed  near  St.  Monans.  Most  of  the  Ectinosomas  require  careful 
examination,  but  this  is  one  of  a  few  that  are  comparatively  easily 
identified.  This  species  was  one  of  the  more  common  Harpactids  in  the 
Musselburgh  gatherings ;  it  is  readily  noticed  by  its  elongated  slender 
form  and  the  opaque  white  colour  it  assumes  when  preserved  in  spirit. 
H 
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Genus  Ameirc^  Boeck. 

Ameira  pusillOf  T.  Scott,  sp.  nov.     PL  v.,  figs.  1-10. 

Description  of  the  Female. — Body  elongated  and  slender,  resembling 
generally  a  small  Canthocamptus  or  AttheyeUa ;  length  about  three  and  a 
half  millimetres  (about  ^  of  an  inch),  rostrum  short  (fig.  1). 

The  antennules  are  only  moderately  elongated  and  composed  of  seven 
joints,  the  second  joint  is  considerably  longer  than  any  of  the  others,  and 
the  antepenultimate  one  is  apparently  ti^e  smallest^  as  shown  by  the 
drawing  (fig.  2). 

The  antennae,  which  are  moderately  stout  (fig.  3),  are  furnished  with  a 
small  uniarticulated  secondary  branch. 

The  mandibles  are  of  a  narrow  cylindrical  form  and  are  armed  with 
several  small  teeth  or  spinules  on  the  obliquely  truncate  apex  ;  the  palp  is 
of  moderate  size  and  is  composed  of  a  somewhat  dilated  basal  joint  bearing 
two  small  one-jointed  branches  (fig.  4). 

The  second  maxillipeds  are  small,  two-jointed,  and  armed  with  a  small 
but  moderately  stout  terminal  claw  (fig.  5). 

In  the  first  pair  of  thoracic  feet  the  inner  branches,  which  are  three- 
jointed,  are  very  long,  but  this  is  owing  to  the  elongation  of  the  first  and 
third  joints,  the  middle  joint  being  a  short  one,  the  first  joint  reaches  to 
about  the  extremity  of  the  three-jointed  outer  branches,  while  the  third 
joint  is  fully  half  the  length  of  the  first  and  twice  the  length  of  the  second 
joint ;  the  inner  branches  are  also  slender  in  proportion  to  the  length 
(fig.  6). 

The  inner  branches  of  each  of  the  following  three  pairs  are  all  shorter 
than  the  outer  ones,  which  are  somewhat  elongated,  and  both  branches  in 
all  the  three  pairs,  and  especially  of  the  third  and  fourth,  are  moderately 
slender  (figs.  7  and  8). 

In  the  fifth  pair  the  inner  produced  portion  of  the  basal  joint  is  broadly 
sub-cylindrical,  and  does  not  reach  to  the  end  of  the  secondary  joint ;  it 
appears  to  be  provided  with  four  apical  setsB,  the  two  inner  ones  being 
moderately  short  and  spiniform,  but  the  two  others  are  longer.  The 
secondary  joint  is  also  somewhat  cylindrical  in  form,  and  rounded  at  the 
ends,  its  breadth  being  nearly  equal  to  half  the  length ;  it  appears  to  be 
provided  with  only  three  apical  setee,  arranged  as  shown  in  the  drawing 
(fig.  9),  the  middle  one  being  very  long  and  slender  and  the  inner  one 
also  slender  and  elongated,  but  the  outer  is  short. 

The  furcal  joints  are  fully  half  as  long  as  the  last  segments  of  the 
abdomen,  and  the  principal  tail  setcB  are  very  long  and  slender  (fig.  10). 

Hahitixt. — Off  Musselburgh,  Firth  of  Forth,  in  shallow  water,  but  not 
very  common. 

Eemarks. — This  species  has  a  close  general  resemblance  to  some  forms 
of  CantTioeamptWf  not  only  in  its  general  configuration  but  also  in  some 
of  its  appendages ;  this  is  especially  noticeable  in  the  structure  of  the  first 
thoracic  feet,  which  do  not  differ  much  from  CantJiocampttiB  staphylinui 
or  C,  northum^ricus ;  this  pair  is  also  somewhat  similar  to  those  of 
Stenhdia  ima,  but  the  terminal  joints  of  the  inner  branches  are  propor- 
tionally considerably  longer.  The  structure  of  the  antennse  and  mandibles 
shows  its  relationship  with  Ameira,  but  it  differs  in  the  structure  of  the 
first  and  fifth  pairs  of  thoracic  feet  from  any  species  previously  described, 
so  far  as  these  are  known  to  me. 

Ameira  ambigua^  T.  Scott,  sp.  nov.    PI.  v.,  figs.  11-19. 

Description  of  the  Female. — ^This  form,  which  somewhat  resembles 
Ameira  longipes  in  general  appearance,   is  comparatively  small;   the 
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specimen  represented  by  the  drawing  (fig.  11)  measures  only  *56  mm. 

(about  ^  of  an  inch).     In  this  form  the  rostrum  is  smaU  and  the  furcal 

joints  short. 

The  antennules  (fig.  12)  are  elongated  and  slender  and  composed  of 

eight  joints,  the  smallest  joints  counting  from  the  proximal  end  are  the 

fifth  and  seventh,  while  the  second  is  the   largest.     The  proportional 

lengths  of  the  various  joints  are  shown  approximately  by  the  annexed 

formula : — 

Lengths  of  the  joints,        -        15  •  18  •  12  •  11  •  7  '  8  •  6  •  8 
Numbore  of  the  joints,      -         l-2*3*4'6*6-7'8 

The  antennffi  appear  to  be  two-jointed  and  moderately  stout,  but  the 
secondary  branch  is  small  and  composed  of  a  single  joint  (fig.  13). 

The  memdibles  are  very  small  and  of  a  cylindrical  form,  the  distal  end 
is  obliquely  truncated  and  armed  with  minute  spines ;  the  palp  is  also 
very  small,  and  has  the  basal  part  slightly  dilated  and  provided  with  a 
minute  one- join  ted  branch  (fig.  14). 

The  second  maxillipeds  are  moderately  stout  and  two-jointed,  and 
armed  with  an  elongated  and  slender  terminal  daw  (fig.  15). 

The  first  pair  of  thoracic  feet  have  the  inner  branches  elongated  and 
moderately  stout ;  the  first  joint  is  about  three  times  as  long  as  the  entire 
length  of  the  second  and  third  joints,  but  these  two  joints  are  small  and 
sub-equal.  The  outer  branches  are  moderately  slender,  and  they  are 
shorter  than  the  first  joint  of  the*  inner  ones  (fig.  16). 

The  next  three  pairs  are  all  elongated  and  moderately  stout.  In  the 
second  pair  (fig.  17)  the  inner  branches,  which  are  somewhat  shorter  than 
the  outer,  taper  towards  the  distal  end,  as  shown  in  the  drawing,  the  first 
joint  being  more  dilated  than  the  second,  and  the  second  than  the  last ; 
each  of  the  three  joints  is  furnished  with  a  slender  seta  on  its  inner 
margin.  The  outer  branches  are  slender,  and  the  exterior  marginal 
spines  are  elongated  ;  the  second  joint  is  also  provided  with  one,  and  the 
third  with  two  slender  setae  on  the  inner  edge. 

In  the  fourth  pair  the  inner  branches  are  also,  as  in  the  second  pair, 
shorter  than  the  second  branches,  but  they  are  scarcely  so  stout  as  those 
of  that  pair ;  moreover,  the  first  and  second  joints  are  each  furnished  with 
a  seta  on  the  inner  margin,  while  the  third  bears  two  setsB.  The  outer 
branches  do  not  differ  much  from  the  same  branches  in  the  second  pair 

(fig.  18). 

In  the  fifth  pair  the  inner  produced  portion  of  the  basal  joint  bears  four 
slender  setro  on  its  broadly  rounded  apex,  the  second  one  from  the  inside 
being  much  longer  than  the  others.  The  secondary  joints  are  sub- 
cylindrical  in  general  form,  but  with  the  ends  rounded ;  they  are  each 
about  twice  as  long  as  broad  and  carry  five  setsB  round  the  outer  margin 
and  apex,  but  the  two  innermost  are  considerably  longer  than  the  others 

(fig.  19). 

Habited, — Off  Musselburgh,  Firth  of  Forth ;  apparently  rare. 

Remarks. — This  is  one  of  those  troublesome  forms  whichy  while 
difiTering  in  one  or  other  of  its  structural  details  from  any  of  the  described 
species  I  am  acquainted  with,  yet  exhibits  no  single  character  prominently 
distinctive,  such  as  we  have  in  Ameira  longicaudaJta,  T.  Scott.  The 
following  three  characters,  however,  taken  in  combination  will,  I  think, 
enable  this  species  to  be  distinguished — (1)  the  structure  of  the  somewhat 
slender  antennules,  (2)  the  comparatively  long  first  joint  of  the  inner 
branches  of  the  first  thoracic  legs,  along  with  the  short  second  and  third 
joints,  and  (3)  the  form  and  armature  of  the  fifth  pair  in  the  female.  The 
male  has  not  been  observed. 
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Genus  Delavalia,  G.  S.  Bradj. 

Delavalia  minutissima,  T.  Scott,  sp.  nor.     PL  iv.,  figs.  3-10. 

Description  of  the  Female. — The  femsle  of  this  species  resembles  the 
tjpe-fonn  of  the  genos  in  its  general  outline,  and  also  generally  in  its 
structural  details,  but  it  is  the  smallest  of  any  species  that  has  yet  been 
described,  being  scarcely  '4  mm.  (about  ^  of  an  inch). 

The  antennules  appear  to  consist  of  seven  joints ;  the  end  joint  is 
about  twice  as  long  as  the  penultimate  one,  but  the  others  are  sub-equal 
in  length,  and,  as  usual,  become  gradually  stouter  towards  the  prozunal 
end  (fig.  4). 

The  antennae  and  mouth  organs,  being  so  small,  were  difficult  to  get 
hold  of,  and  are  not  figured,  but  so  far  as  they  could  be  made  out  they 
resembled  very  closely  those  of  Delavalia  cemula  (T.  Scott). 

The  first  pair  of  thoracic  feet  resemble  in  some  measure  the  first 
pair  in  Delavalia  rohustOy  Brady  and  Robertson,  and  of  D,  reflexa 
of  the  same  authors,  but  the  principal  terminal  spine  of  the  inner 
branches  is  distinctly  different,  and  the  spine  on  the  inner  distal 
angle  of  the  second  basal  joint  is  remarkably  elongated,  as  shown  by  the 
figure  (fig.  5). 

The  next  three  pairs  (figs.  6  to  8)  resemble  those  of  Delavalia  camtla, 
but  are  more  slender  and  moderately  elongated,  and  while  in  the  second 
and  third  pairs  the  outer  and  inner  branches  are  of  nearly  equal  length, 
the  outer  branches  of  the  fourth  pair  are  considerably  longer  than  the 
inner,  as  shown  by  figure  8. 

The  fifth  pair,  though  small,  are,  in  their  general  character,  similar  to 
those  of  the  group  to  which  the  species  belongs.  The  basal  joint  is  fur- 
nished with  four  setae  on  the  br^ly  truncate  apex ;  a  short  and  a  long 
seta  near  its  inner  aspect  and  a  pair  somewhat  similar  towards  its  exterior 
aspect^  with  a  distinct  space  between  the  two  pairs ;  the  secondary  joints 
are  each  armed  with  four  setse  on  the  broadened,  truncated  end,  the  two 
•middle  setae  being  much  smaller  than  the  others,  as  shown  by  the  drawing 

(fig-  9). 

The  caudal  segments  are  proportionally  more  elongated  and  slender 
than  those  of  any  other  of  the  described  species  of  the  genus;  these 
segments,  besides  being  very  narrow,  are  at  least  equal  to  the  entire 
length  of  the  last  two  segments  of  the  abdomen  {Gg,  10). 

Hdbitai. — Moray  Firth;  apparently  rare.  No  males  have  been 
observed. 

Remarks. — What  first  attracted  my  attention  towards  this  species  was 
its  small  size  and  the  remarkable  length  of  the  furcal  joints.  It  is  the 
smallest  species  of  the  group  that  I  have  yet  observed,  and  though 
apparently  rare,  that  may  be  partly  accounted  for  by  its  being  so  easily 
overlooked.  The  specimen  from  which  the  figures  have  been  prepared 
was  obtained  in  a  gathering  of  dredged  material  collected  in  the  Moray 
Firth  several  years  ago,  but  the  description  of  it  was  delayed  in  the  hope 
that  other  specimens  might  turn  up,  which  would  have  enabled  me  to  present 
a  more  complete  series  of  detail  drawings,  but  this  hope  has  not  yet  been 
realised.  The  description  and  figures  given  here  are,  however,  along  with 
the  small  size  of  the  copepod,  sufficient  to  distinguish  it  from  those 
already  described,  indeed,  its  extremely  long  furcal  joints  would  alone 
mark  it  out  as  different,  and  these  taken  along  with  the  peculiar  armature 
of  the  inner  branches  of  the  first  thoracic  feet,  and  also  of  the  fifth  pair, 
give  to  the  species  a  character  distinct  from  other  Ddavalias. 
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CantJiocamptus, 

Ganthocamptus  inconspieuuSj  T.  Scott. 

1900.  Canthocamptm  inconspicuua,  T.  Scott,   18th  Ann.  Kept. 
Fishery  Boanl  for  Scotland,  pt.  iii.,  p.  390,  pi  xiv.,  figs.  1-8. 

This  small  Harpactid  was  obtained  in  a  gathering  of  Entomostraca 
collected  off  Musselburgh  in  1894,  but  only  recently  examined:  this  is 
the  first  time  it  has  been  obtained  in  the  Firth  of  Forth,  and  it  has  only 
previously  been  recorded  from  the  Moray  Firth.  Canthocamptus  incon- 
spicuus  somewhat  resembles  C.  parvus,  T.  and  A.  Scott,  in  general 
appearance,  and  like  that  species  it  has  antennules  composed  of  six  joints  ; 
but  it  differs  in  several  particulars,  and  one  of  the  more  obvious  differences 
is  the  longer  furcal  joints,  and  by  this  character  alone  it  can  be 
distinguished  from  E,  parvus, 

Cdntfiocamptus  parvus,  T.  and  A.  Scott. 

1896.  Canthocamptus  parvus,  T.  and  A.  Scott,  Ann.  Nat.  Hist. 
(6),  vol.  xviil,  p.  6,  pi.  ii.,  figs.  14-22. 

This  species  has  recently  been  obtained  in  several  gatherings,  one  of 
which  consisted  of  small  Crustacea  collected  in  the  pond  at  the  Sea-fish 
Hatchery,  Bay  of  Nigg,  June  25,  1902.  Like  the  Canthocamptus 
previously  mentioned,  this  one  usually  occurs  very  sparingly  in  any  single 
gathering,  but  it  has  apparently  a  wider  distribution,  and  has  been 
observed  not  only  at  different  times  in  the  Firth  of  Forth,  where  it  was 
first  discovered,  but  also  in  the  Moray  Firth  and  in  the  Firth  of  Clyde. 
In  this  species  the  furcal  joints  are  very  short,  and  it  thus  differs  from  C. 
inconspicuus,  C.  parvus  is  usually  found  near  the  shore  about  the  roots 
of  algsB,  and  especially  where  there  is  a  muddy  bottom. 

Genus  Neohradya,  T.  Scott. 

Neohradya  peetinifer,  T.  Scott. 

1892.  Neohradya  peetinifer,  T.  Scott,  10th  Ann.  Kept.  Fishery 
Board  for  Scotland,  pt.  iii.,  p.  249,  pi.  xiii.,  figs.  19-32. 

A  single  specimen  of  this  rare  species  occurred  in  a  gathering  of  small 
Crustacea  collected  at  the  north  end  of  Inchkeith,  on  November  15tb, 
1889,  but  not  examined  till  October,  1902.  The  species  was  first 
observed  among  some  dredged  materials  collected  off  St.  Monans,  and  it 
was  afterwards  obtained  in  the  Firth  of  Clyde,*  but  though  its  distribution 
appears  to  be  somewhat  extensive,  I  have  only  rarely  observed  it. 

Grenus  Tetragoniceps,  G.  S.  Brady. 

Tetragoniceps  pygmcBus,  T.  Scott,  sp.  nov.    PI.  iv.,  figs.  11-19. 

Some  time  ago,  when  re-examming  a  gathering  of  small  Entomostraca 
collected  near  Musselburgh  in  1894,  I  observed  odd  specimens  of  a  slender 
copepod  very  like  Tetragoniceps  incertus,  T.  Scott — a  species  described  in 
the  Tenth  Annual  Report  of  the  Fishery  Board  for  Scotland — but  rather 
smaller  than  that  form,  and  the  fact  that  one  or  two  of  them  were  pro- 
vided with  ovisacs  showed  that  their  smaller  size  could  not  be  ascribed  to 
immaturity,  but  on  account  of  their  likeness  to  the  species  named  they 

*  Brit.  Absoo.  Handbook  on  the  Natural  History  of  Qlasgow  and  the  West  of 
Scotland  (1901),  p.  358. 
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had  probably  on  previous  examinations  been  passed  over  as  being  merely  a 
form  of  it  Recently,  however,  a  more  careful  scrutiny  of  these  smaller 
forms  has  revealed  certain  structural  differences  which  render  their  removal 
from  that  species  necessary,  and  as  this  form  is  distinctly  smaller  than  the 
other^  I  propose  to  call  the  new  species  Tetragoniceps  pygmcaus,  and  the 
following  is  a  description  of  it : — 

Description  of  the  Female. — The  female  closely  resembles  the  female  of 
Tetragonicepa  incertua  but  is  distinctly  smaller,  measuring  only  a  little 
over  *5  mm.  (about  ^  of  an  inch).  {Fetragoniceps  incertus  is  about  one 
millimetre  in  length).  The  body  is  very  slender,  with  a  small  but 
distinct  rostrum  (fig.  11). 

Antennules  almost  similar  to  those  of  TetragoTdcepa  incertua,  differing 
only  to  a  small  degree  in  the  proportional  lengths  of  the  different  joints 
(fig.  12).     The  antenuffi  and  mouth  organs  are  also  very  similar. 

The  first  four  pairs  of  thoracic  feet  are  also  very  similar  to  the  same 
appendages  in  Tetragonicepa  incertua,  but  the  first  pair  are  rather  more 
slender,  especially  the  inner  branches,  while  the  seta  on  the  inner  margin 
of  the  first  joint  appears  to  be  situated  nearer  the  middle  of  it,  the  outer 
branches  appear  also  to  be  proportionally  rather  longer  (fig.  14). 

The  fifth  pair  (fig.  16)  are  not  only  smaller,  but  differ  in  form  and 
armature ;  they  are  more  bluntly  rounded  at  the  apex,  and  instead  of 
terminating  in  a  single  stout  apical  spine  as  in  the  species  referred  to,  there 
is  at  the  l^ise  of  the  larger  spine  another  one,  small  but  .distinct ;  the 
arrangement  of  the  supplementaiy  setee  is  also  different  in  the  two  species, 
as  shown  by  the  drawings. 

The  furcal  joints,  which  are  somewhat  dilated  in  the  middle,  taper 
towards  the  distal  end ;  the  principal  apical  seta  of  each  furcal  joint  is 
moderately  short,  and  the  outer  portion  of  it  terminates  somewhat 
abruptly,  but  is  continued  by  a  slender  portion  which  forms  a  peculiar 
loop  where  the  two  portions  join,  as  indicated  by  the  figure;  this 
peculiarity  is  not  found  in  Tetragonicepa  inc^ertua  (fig.  19). 

The  male  resembles  the  female,  except  in  the  following  particulars.  The 
antennules  (fig.  13)  are  modified  for  grasping,  they  differ  slightly  from 
the  male  antennules  in  Tetragonicepa  incertua. 

The  inner  branches  of  the  third  pair  of  thoracic  feet  (fig.  15)  are  small 
and  three-jointed ;  the  first  and  second  joints  are  very  short,  but  the  inner 
part  of  the  second  is  produced  into  a  long  bent  spiniform  process  which 
extends  considerably  beyond  the  extremity  of  the  branch  ;  the  last  joint 
is  also  small  and  bears  a  minute  terminal  spine.  In  Tetragonicepa  incertua 
this  branch  has  a  long  straight  process  arising  from  its  inner  basal  aspect 
and  is  furnished  with  two  terminal  set®. 

The  fifth  pair  are  smaller  than  those  of  the  female,  they  also  differ  in 
their  armature  as  shown  by  the  drawing  (fig.  17).  The  supplementary 
foot  on  the  first  abdominal  segment  is  furnished  with  three  setae  (fig.  18). 

Remarks. — ^This  form,  though  perhaps  it  does  come  somewhat  near  to 
Tetragonic^a  incertua,  is  not  difficult  to  distinguish  from  that  species, 
even  without  dissection,  by  its  smaller  size  and  by  the  difference  in  the 
character  of  the  fifth  feet  and  the  furcal  joints,  and  these  differences  are 
of  course  more  easily  observed  when  one  has  both  forms  under  observation. 

Genus  LaophoTde,  Philippi  (1840). 

LaopJumte  gracUia,  T.  Scott,  sp.  nov.     PI.  vi.,  figs.  6-12. 

Description  of  the  Female. — ^The  body  is  slender  and  sub-cylindrical, 
and  appears  to  be  covered  with  exceedingly  minute  hairs.  It  has  a  small 
blunt  rostrum,  and  the  furcal  joints  are  scarcely  so  long  as  the  last 
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abdominal  segment  (fig.  6).  Length  about  *67  mm.  (about  ^  of  an 
inch).  Tlie  antennulos  (fig.  7)  are  short  and  composed  of  seven  joints ; 
the  first  three  joints  are  moderately  large,  but  the  others  are  small. 

The  antennse  and  mouth  organs  are  not  unlike  those  of  LaopJionte 
intermedia,  except  that  the  second  maxillipeds  are  long  and  narrow,  and 
the  terminal  claw  very  slender  and  elongated  (fig.  8). 

The  first  pair  of  thoracic  feet  are  slender,  and  the  first  joint  of  the  inner 
two-jointed  branches  is  elongated  and  narrow,  but  the  second  joint  is 
short  and  armed  with  a  moderately  stout  terminal  claw ;  the  inner 
branches  are  three-jointed,  and  just  about  half  as  long  as  the  first  joint 
of  the  inner  branches  (fig.  9). 

The  second,  third,  and  fourth  pairs,  which  are  somewhat  similar  to  each 
other  in  structure,  are  also  slender.  The  fourth  pair  is  represented  by  the 
drawing  (fig.  10).  In  this  the  outer  branches  are  of  moderate  length,  and 
composed  of  three  sub-equal  joints,  but  the  inner  branches  are  short  and 
two-jointed,  the  first  joint  being  a  small  one. 

The  fifth  pair  (fig.  11)  are  comparatively  large  and  foliaceous,  and  have 
a  general  resemblance  to  those  of  Laophonte  similis;  the  basal  joint, 
which  is  sub-triangular  in  outline,  is  produced  interiorly  so  that  its  apex 
reaches  to  about  the  middle  of  the  secondary  joint ;  there  are  three  stout 
setae  on  the  inner  margin  of  the  basal  joint  and  two  smaller  apical  setie. 
The  secondary  branch  is  sub-ovate,  somewhat  longer  than  broad^  and  pro- 
vided with  about  five  setsB  on  the  lower  half  of  the  outer  margin  and 
apex,  the  second  seta  from  the  inside  is  of  moderate  length,  but  the 
others  are  short.     One  ovisac  with  several  small  ova. 

Habitai, — In  an  old  quarry  at  Qranton  into  which  the  tide  ebbs  and 
flows.     Kare.     This  is  different  from  any  species  known  to  me. 

The  following  other  species  of  Laophonte  were  also  found  in  the  same 
gathering  with  the  species  just  described  : — 

Laophonte  littorale,  T.  Scott. 
Laophonte  intermedia^  T.  Scott. 
Laophonte  hispida  (Brady  and  Robertson). 
Laophonte  thoracica,  Boeck. 
Laophonte  inopinata,  T.  Scott. 
Laophonte  curticauda,  Boeck. 

Laophonte  lamellifera  (Clans). 

1863.  Cleta  lamellifera.  Die  frei-lebenden  Copepoden,  p.  123, 
t.  XV.,  figs.  21-25. 
This  fine  species  occurred  sparingly  in  a  gathering  of  copepods  washed 
from  some  dredgings  collected  in  shallow  water  off  Musselburgh,  Firth  of 
Forth.  In  the  same  gathering,  as  well  as  in  another  from  near  the  same 
place,  collected  by  means  of  a  hand-net,  between  tide  marks,  another 
Laophonte,  L.  intermedia,  T.  Scott,*  was  much  more  frequent,  and  as  it 
somewhat  resembles  L.  lamellifera  might  be  mistaken  for  it,  but 
L.  intermedia  has  shorter  furcal  joints,  and  the  outer  branches  and 
second  basal  joint  of  the  first  pair  of  thoracic  feet  have  a  dense  covering 
of  minute  hairs,  which  may  frequently  be  seen  without  dissection. 

Laophonte  dentieomis,  T.  Scott. 

1894.  12th  Ann.  Kept  Fishery  Board  for  Scotland,  pt.  ill,  p.  246, 
pi.  vii.,  figs.  13-23. 
One  or  two  specimens  of  this  species  were  found  in  the  same  gathering 

•  ThirteetUk  Annual  Report  of  the  Fishery  Board  for  Scotland,  Part  III.,  p.  168  . 
figs  10-20  (1894). 
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with  the  last ;  it  is  a  rare  form,  and  has  not  hitherto  been  observed  on  the 
south  side  of  the  Forth.  Laopfionte  denticomis  differs  from  L,  serrata, 
Glaus,  in  having  the  outer  branches  of  the  first  thoracic  feet  three- 
jointed,  and  in  the  different  form  of  the  fifth  feet  in  both  the  male  and 
female;  the  female  also  wants  the  posterior  dorsal  spine  which  is 
characteristic  of  the  female  of  L,  serrata.  LaoplumU  hispida  and 
thoracica  were  also  obtained  in  this  Musselburgh  gathering. 

Genus  Laophantodes,  T.  Scott  (1894). 

LaopTiontodes  typicus,  T.  Scott. 

1894.     Laophontodes  typicm,  T.  Scott.     12th  Ann.  Rept.  Fishery 
Board  for  Scotland,  pt  iii.,  p.  249,  pi.  viii.,  figs.  2-8. 

This  species,  which  is  not  difficult  to  identify,  even  without  dissection, 
by  the  peculiar  form  of  the  fifth  thoracic  feet  in  the  female,  was 
moderately  frequent  in  the  gathering  from  the  old  quarry  at  Granton  in 
which  Stephos  scotti  was  obtained. 

Genus  Cldodes,  G.  S.  Brady  (1872). 

Cletodes  neglecta,  T.  Scott,  sp.  nov.     PL  iv.,  figs.  20-31. 

Description  of  the  Female. — Body  elongated,  narrow,  cylindrical ;  all 
the  segments  distinct  except  the  first  and  second  of  the  abdomen,  which 
are  slightly  eoalescent.  The  first  three  segments  of  the  abdomen  have 
their  lateral  angles  produced  into  small  spiniform  processes.  Eostrum 
short  and  broadly  triangular.  Caudal  joints  narrow  and  elongated  and 
equal  to  nearly  one  and  a  half  times  the  length  of  the  last  abdominal 
segment  (fig.  20). 

The  antennules  are  short  and  stout  and  composed  of  five  (or  six)  joints ; 
the  end  joint  is  narrower  and  rather  longer  than  the  others,  while  the 
penultimate  one  is  very  small ;  the  last  four  joints  are  also  all  setiferous, 
as  shown  by  the  drawing  (fig.  21). 

Antenn»  two-jointed  and  of  moderate  length ;  the  end  joint  is  pro- 
vided with  spiniform,  marginal  and  terminal,  setae ;  a  few  of  the  terminal 
setsB  are  elongated,  but  the  others  are  moderately  short  The  secondary 
branches  of  the  antennae  are  rudimentary,  and  are  represented  by  a  single 
short  hair  as  in  Cletodes  limieola,  G.  S.  Brady  (fig.  23). 

The  mandibles  are  stout,  elongated,  sub-cylindrical,  and  armed  with  a 
few  stout  apical  teeth,  llie  palp  is  composed  of  a  single  one-jointed 
branch,  and  is  provided  with  several  plumose  setae  (fig.  24). 

The  second  maxillipeds  are  composed  cf  two  moderately  slender  joints, 
and  the  terminal  claw  is  also  slender  and  elongated  (fig.  25). 

The  first  pair  of  thoracic  feet  (fig.  26)  resemble  in  their  structure  and 
armature  the  first  pair  in  Cletodes  Umicola ;  both  branches  are  short,  but 
the  three-jointed  outer  branches  are  rather  longer  than  the  two-jointed 
inner  ones.  In  the  inner  branches  the  end  joint  is  narrower  and  about 
one  and  a  half  times  longer  than  the  other.  Moreover,  the  seta  on  the 
outer  angle  as  well  as  the  one  on  the  inner  angle  of  the  second  basal  joint 
are  both  elongated,  the  inner  one  being  also  plumose.  In  the  second  pair 
(fig.  27)  the  outer  branches  are  elongated  and  slender,  but  the  inner  two- 
jointed  branches  are  short;  the  second  joint  of  the  inner  branches  is 
narrow,  and  fully  twice  as  long  as  the  first  joint ;  two  very  long  hairs 
spring  from  its  truncate  apex,  but  otherwise  it  is  unarmed ;  the  outer 
branches  are  provided  with  long  slender  spines  on  the  exterior  distal 
angles  of  all  the  three  joints ;  there  is  also  a  single  slender  seta  on  the 
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lower  half  of  the  inner  margin  of  the  middle  joint.  The  third  pair 
(fig.  28)  are  somewhat  similar  to  the  second,  ezcept  that  they  are  rather 
more  slender,  and  that  the  second  joint  of  the  inner  branches  bears  a 
small  spine  on  the  distal  end  of  its  outer  margin  in  addition  to  the  two 
long  terminal  setae.  The  fourth  pair,  on  the  other  hand,  scarcely  differ 
from  the  third  except  that  the  outer  branches  are  rather  more  elongated 
(fig.  29). 

The  fifth  pair  resemble  very  closely  the  fifth  pair  of  the  female  in  Cletodes 
limicolOf  so  much  so  that,  with  the  exception  of  the  basal  joint  being 
rather  more  produced,  the  general  configuration  and  armature  of  this  pair 
are  in  the  two  species  almost  identical  (fig.  30). 

The  male  is  very  similar  to  the  femaie.  The  antennules  of  the  male 
have,  as  usual,  a  modified  structure  (fig  22),  and  the  fifth  pair  of  thoracic 
feet  are  very  small  (fig.  31).  In  the  fifth  pair  of  feet  the  basal  joint  is 
nearly  rudimentary,  and  the  secondary  joint,  which  is  of  a  narrow  cylin- 
drical form,  is  provided  with  only  two  apical  setae,  as  shown  by  the 
drawing. 

Habitat. — Moray  Firth ;  moderately  rare. 

Kemarks. — The  form  just  described  has  been  known  to  me  for  a  con- 
siderable time,  but  has  been  left  over  from  year  to  year,  as  I  was  in  doubt 
whether  the  differences  observed  were  of  any  real  value.  As,  however,  I 
have  not  been  able  to  find  any  described  species  to  which  this  form  could 
be  assigned,  I  have  described  it  here  under  a  distinct  name. 

This  form  belongs  to  a  group  of  Cletodes  which  are  all  closely  related  to 
each  other,  and  exhibit  this  relationship  by  the  similarity  in  the  structure 
of  the  antennules  and  of  the  first  pair  of  thoracic  feet,  but  especially  in 
the  structure  and  armature  of  the  female  fifth  pair;  and  perhaps  the  most 
typical  species  of  the  group  is  the  Cletodes  limicola  of  G.  S.  Brady.  In 
this  group  the  antennules  are  usually  composed  of  five  joints,  the  penulti- 
mate one  being  very  small ;  in  the  first  pair  of  thoracic  feet  both  branches 
are  short,  but  the  inner  rather  shorter  than  the  outer ;  the  second  joint  of 
the  inner  branches  is  also  distinctly  narrower  and  considerably  longer  than 
the  first  joint.  In  the  fifth  pair  the  basal  joint  is  small,  and  only  slightly 
produced  interiorly — sometimes  not  at  all — and  provided  with  few, 
usually  two  or  three,  setae.  The  secondary  joints,  on  the  other  hand,  are 
elongated  and  narrow  and  usually  furnished  with  five  setae — two  at  the 
apex,  one  on  the  lower  part  of  the  inner  margin,  and  two  widely  separated 
on  the  outer  margin.  The  form  just  described,  while  agreeing  in  some  of 
its  structural  details  with  several  members  of  this  group,  differs  in  one 
point  or  another  from  them  all,  so  far  as  they  are  at  present  known 
to  me. 

Cletodes  propinqua,  Brady  and  Robertson. 

1875.     Cletodes  propinqua,  B.  andR.,  Brit.  Assoc.  Report,  p.  196. 

This  curious  little  Harpactid  occurred  very  sparingly  in  the  same 
Musselburgh  gathering  with  the  Laophontodes  just  referred  to.  Its 
bathymetrical  distribution  appears  to  extend  from  the  littoral  zone  down 
to  moderately  deep  water.  The  fnrcal  joints  are  short  and  pyriform,  and 
eeem  to  be  characteristic  of  the  species.  One  or  two  other  species  of 
Cletodes,  including  C.  limicola^  G.  S.  Brady,*  and  C.  latOy  T.  Scott,t  were 
also  obtained  in  the  same  gathering. 

♦  Nat.  Hut.  Trans.  Northumh.  and  Durham^  vol.  iv..  p.  438,  pi.  xxi.,  figs.  10-17  (1872). 
t  Tenth  Annual  Report  of  the  Fishery  Board  for  Scotland,  Part  HI.,  p.  257,  pi.  x., 

figa.  10.18  (1892). 
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Grenus  Enhydrosoma,  Boeck  (1872). 

Enhydrosoma  gracile,  T.  Scott,  sp.  n.     PI.  ii.,  figs.  16-26 ;  pi.  iii.,  fig.  1. 

Description  of  the  Female.  —  Body  slender,  cylindrical,  slightly 
encurved,  but  otherwise  similar  to  E,  curvatumy  Brady  and  Robertson 

ifig.  16).    Length  of  specimen  represented  by  the  drawing  about  '45  mm. 
T5^  of  an  inch). 

Antennules  very  short,  moderately  stout,  and  sparingly  setiferous  ;  they 
are  composed  of  four  joints,  the  first  three  being  sub-equal  in  length,  but 
the  last  is  considerably  smaller  than  any  of  the  others  (fig.  17).  The 
formula  shows  approximately  the  proportional  lengths  of  the  various 
joints : — 

1    •     2    •     8    •     4 

22    •    18    •    19    •    11 

The  antennas  (fig.  18)  appear  to  be  somewhat  like  those  of  E.  curvatum. 

The  mandibles  (fig.  19)  are  also  similar  to  those  of  the  same  species. 

The  second  marillipeds  (fig.  20)  have  basal  joint  short,  but  the  pre- 
ceding one  is  elongated,  and  the  terminal  claw  is  slender  and  moderately 
short. 

The  first  thoracic  feet  are  somewhat  like  those  of  C  curvatum ;  the 
inner  branches  are  short  and  two-jointed^  the  second  joint  being  only 
slightly  longer  than  the  first,  and  their  extremities,  which  do  not  reach  to 
the  end  of  the  second  joint  of  the  outer  branches,  bear  two  elongated 
slender  setsB  feathered  at  the  end  ;  the  outer  branches  are  three-jointed ; 
the  first  joint  is  fully  as  long  as  the  entire  length  of  the  next  two,  but  the 
end  joint  is  shorter  than  the  second  one ;  each  of  the  three  joints  is 
furnished  with  a  moderately  long  and  very  slender  seta  on  its  outer  aspect, 
while  the  end  one  also  carries  two  elongated  terminal  set®  similar  to  those 
on  the  inner  branches  (fig.  21). 

The  second,  third,  and  fourth  pairs  (figs.  22  and  23),  which  appear  to 
differ  little  from  each  other,  have  the  inner  branches  very  short  and  com- 
posed of  two  joints,  the  first  being  very  small,  while  the  end  joint  is 
furnished  with  a  few  terminal  setae  as  shown  by  the  figures ;  the  outer 
branches  are  three-jointed  and  of  moderate  length  and  stoutness,  the 
middle  joint  is  slightly  shorter  than  the  first  or  third. 

The  fifth  pair  are  broadly  foliaceous,  distinctly  two*branched,  and  both 
branches  are  broadly  sub-truncate  at  the  end  and  provided  with  five  mode* 
rately  stout  and  elongated  setae,  the  lengths  of  which  vary  to  some  extent 
as  shown  in  the  drawings ;  a  single  seta  springs  from  a  small  lobe  near 
the  outer  distal  angle  of  the  outer  branch  (fig.  24). 

The  furcal  branches  are  very  short  (fig.  26). 

The  ovisac  is  small  and  contains  very  few  ova. 

The  male  appears  to  differ  little  from  the  female  except  in  the  structure 
of  the  antennules  (pi.  ii.,  fig.  1),  and  also  to  some  extent  in  the  form  of 
the  fifth  feet.  The  fifth  pair  in  the  male  consists  of  a  rectangular  plate 
about  half  as  long  as  broad,  and  obscurely  divided  into  two  portions  ;  the 
inner  portion  is  furnished  with  two  moderately  elongated  setae  on  the 
lower  edge,  while  the  outer  portion  bears  three  or  four  setae  as  shown  by 
the  drawing  (  pi.  i.,  fig.  25). 

HaibUat — Shore  at  Musselburgh,  Firth  of  Forth  ;  moderately  rare. 

Remarks. — ^This  species  occurred  with  a  number  of  other  curious  forms 
in  a  gathering  collected  in  1894.  Several  other  new  species  were  obtained 
in  this  gathering,  but  some  of  these  have  already  been  described.*    This 

•  See  Thirieenih  Annual  RepoH  of  the  Fishery  Board  for  Scotland^  Part  III.,  p.  167, 
et  9eq,  ;  Ann,  and  Mag,  Nat,  Hitt,  (6),  vol.  xv.,  pp.  52-63 ;  Ann.  Scot,  Nat.  Hut,, 
January,  1895. 
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Enhydrosoma  is  a  smaller  and  more  slender  form  than  £,  curvcUum  ;  the 
female  antennules  are  apparently  only  four-  instead  of  five-  jointed, 
the  third  and  fourth  joints  in  E,  curvatum  heing  in  this  species  completely 
coalescent  The  first  pair  of  thoracic  feet  are  also  somewhat  different  in 
the  two  species,  hut  a  greater  difference  is  observed  in  the  structure  of 
the  female  fifth  pair  ;  in  E,  curvcUum  there  is  a  distinct  though  small 
secondary  branch,  but  in  the  present  species  the  branches,  which  are 
sub-equal,  do  not  appear  to  be  distinctly  separated. 

Enhydrosoma  mintUum,  T.  Scott,  sp.  nov.    PL  iii.,  fig.  25  ;  pL  vi.,  figs.  1-5. 

Description  of  the  Female. — This  is  a  small  but  moderately  stout 
species  as  shown  by  the  drawing  (fig.  1,  pi.  vi.).  Its  entire  length, 
exclusive  of  antennules  and  tail  sets,  scarcely  reaches  to  *4  m.m.  (about 
^  of  an  inch). 

The  anteonules  (fig.  2,  pi.  vi.)  are  composed  of  five  joints,  but  the 
fourth  is  very  small ;  the  armature  consists  of  a  number  of  moderately 
stout  setsB,  a  few  of  them  being  plumose,  and  the  end  joint  carries  a  stout 
terminal  spine  as  shown  by  the  figure. 

The  mouth  organs  resemble  generally  those  of  E.  gracUe,  but  the 
second  maxillipeds  are  comparatively  rather  stouter  (fig.  3,  pi.  vi.). 

The  first  pair  of  thoracic  feet,  which  appeared  to  be  somewhat  similar 
in  structure  to  the  first  pair  in  E.  gracile,  were  accidentally  damaged,  so 
that  a  correct  drawing  of  them  could  not  be  prepared. 

The  second,  third,  and  fourth  pairs  are  all  somewhat  alike  in  structure 
(pi.  iii.,  fig.  25 ;  pi.  vi.,  fig.  4),  and  their  outer  branches  do  not  differ 
greatly  from  the  outer  branches  of  the  feet  similar  to  them  in  E.  curvatum, 
but  the  inner  branches  are  very  small,  they  each  consist  of  two  joints,  the 
first  joint  being  much  shorter  than  the  other,  while  the  end  joint  tapers 
towards  the  distal  end,  and  carries  a  single  elongated  terminal  seta. 

The  fifth  pair  (fig.  5,  pi.  vi.)  are  broadly  foliaceous  and  resemble  those 
of  E,  gracUe ;  but  the  secondary  branches  are  more  distinctly  articulated 
to  the  basal  joints,  and  the  setsB  of  the  two  joints  appear  to  be  stouter. 

The  f  ureal  joints  are  extremely  short.  The  female  appears  to  carry  one 
ovisac  with  several  moderately  large  ova. 

Hahitat, — Aberdeen  Bay,  Station  V.,  Nov.  12,  1901.  One  specimen 
only. 

Eeraarks.  -Enhydrosoma  minutum  differs  from  the  species  already 
described  by  the  difference  in  the  structure  of  the  antennules,  and  by  the 
form  and  armature  of  the  inner  branches  of  the  second,  third,  and  fourth 
pairs  of  feet.    No  male  specimen  has  been  observed. 

Enhydrosoma  curvatum  (Brady  and  Robertson). 

1875.     Bhizothrix  curvata,  B.  and  R.,  Brit  Assoc.  Rept.,  p.  197. 

1880.     Enhydrosoma  curvatum,  Brady,  Mon.  Brit.  Copepoda,  vol. 

ii.,  p.  98,  pi.  Ixxxi.,  figs.  12-15;  pi.  Ixxxii.,  figs.  11-19. 

This  also  occurred  in  the  gathering  from  the  old  quarry  near  Qranton ; 
it  is  quite  distinct  from  the  two  species,  E.  gracUe  and  E,  minutum, 
just  described ;  the  difference  in  the  structure  of  the  fifth  thoracic  feet 
would  alone  be  sufficient  to  separate  them ;  it  is,  moreover,  a  somewhat 
larger  species.  There  is  a  previous  record  of  this  species  fh)m  the  Forth 
district,  but  from  a  different  part  of  the  estuary,*  as  well  as  from  other 
places  around  the  Scottish  coasts. 

*  Etghih  Annual  Report  qftke  Fisktry  Board  for  Scotiand,  Part  III.,  p.  819  (1890). 
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Genus  Nannopus,  Brady  (1880). 

Nannopus  pcUustris,  Brady. 

1880.     Nannopus  paluttris,  Brady,  Mon.  Brit.  Copepoda,  vol  ii., 

p.  100,  pi.  Ixxvii.,  figs.  18-20. 
1902.     Nannopus  pcdustris,  T.  Scott,  20th  Ann.  Kept.  Fishery 

Board  for  Scotland,  pt  iiL,  p.  466,  pL  xxiii.,  figs.  13-25. 

This  somewhat  rare  species  was  observed  very  sparingly  in  the  gathering 
from  the  old  quarry  near  Granton  in  which  several  other  interesting 
forms  have  been  obtained,  and  it  also  occurred  in  a  hand-net  gathering 
of  small  Crustacea  collected  between  tide  marks  at  Musselburgh. 
Nannopus  poUustris  appears  to  be  a  true  littoral  or  brackish-water  species, 
and  is  rarely  met  with  in  deep  water  off  shore.  Another  species  with  a 
somewhat  similar  habitat  to  NannoptM^  viz.  FcUatychelipm  littoraXis,  G.  S. 
Brady,  was  abo  obtained  in  the  vicinity  of  Musselburgh,  where  it  was 
observed  in  1892,*  and  was  then  new  to  the  Scottish  coasts.  It  is  now 
ascertained  that  the  species  has  a  wide  distribution,  but  it  does  not  appear 
to  be  anywhere  very  common. 

G^nus  DaciylopuSf  Glaus  (1863). 

Dactylopus  littoraliSf  T.  Scott,  sp.  nov.    PI.  iii.,  figs.  2-8. 

Description  of  the  Female. — Body  moderately  slender,  rostrum  short 

(fig.  2). 

Antennules  (fig.  3)  short  and  composed  of  eight  joints,  the  third  is 
shorter  than  the  one  which  precedes  or  follows,  the  fifth  and  seventh 
joints  are  small,  while  the  last  is  about  as  long  as  the  combined  lengths 
of  the  sixth  and  seventh.  The  proportional  lengths  of  the  various  joints 
are  shown  s^proximately  by  the  formula : — 

8    •    11     •    9    •    11     •    4     •    6    •    4     •    9 


The  second  maxillipeds  are  stout  with  a  moderately  stout  terminal 
claw,  a  somewhat  long  spine-like  seta  springs  from  the  inner  aspect  and 
near  the  distal  end  of  the  second  joint,  but,  with  the  exception  of  another 
small  hair,  this  joint  appears  to  be  devoid  of  armature  of  any  kind.  The 
first  joint  is  provided  with  two  or  three  small  spine-like  hairs  at  the  distal 
end,  while  the  end  joint  is  almost  as  narrow  as  the  base  of  the  terminal 
claw  (fig.  4). 

The  first  pair  of  thoracic  feet  are  moderately  short  and  stout,  the  first 
joint  of  the  inner  branches  is  somewhat  longer  than  the  outer  branches, 
but  the  last  two  joints  are  small,  and  the  end  one  is  armed  with  two 
terminal  spines,  one  being  short  and  stout,  the  other  longer  and  setiform; 
the  outer  are  composed  of  three  sub-equal  joints  similar  to  those  of  the 
species  previously  described  (fig.  6). 

The  second,  third,  and  fourth  pairs  are  moderately  elongated,  but  the 
fourth  is  rather  longer  than  the  others ;  both  branches  are  three- jointed, 
and  the  inner  branches  are  shorter  than  the  outer  ones ;  the  marginal 
spines  of  the  outer  branch  are  moderately  long  and  slender,  and  the  setae 
on  both  branches  elongated  and  plumose  (fig.  6  represents  the  fourth 
pair). 

The  fifth  pair  are  moderately  broad  and  foliaceous,  especially  the  outer 

•  Tenth  Anmtal  RepoH  of  the  Fishery  Board  for  Scotland,  Part  III.,  p.  205,  pi.  v., 
figs.  11-13  (1893). 
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or  secondary  joints ;  these  joints,  which  are  of  an  ovate  form  and  abont 
one  and  a  half  times  as  long  as  broad,  bear  five  setae  round  the  lower 
outer  margin  and  end,  the  middle  one  being  rather  longer  than  the  others; 
the  produced  inner  portion  of  the  basal  joints,  which  scarcely  reach  to  the 
end  of  the  outer  secondary  ones,  have  the  sides  slightly  rounded  and  taper 
to  the  narrowly-rounded  apex ;  they  are  each  furnished  with  five  setsB — 
three  on  the  lower  inner  margin  and  two  close  together  at  the  apex,  as 
shown  by  the  following  drawing  (fig.  7). 

The  furcal  joints  are  shorter  than  the  last  abdominal  segment ;  they 
each  appear  to  be  abruptly  truncate,  and  their  principal  setsQ  are  elongated 
and  slender  (fig.  8). 

Habitat — In  a  shore  gathering  collected  at  Musselburgh,  Firth  of 
Forth,  in  1894  ;  rather  rare. 

Eemarks. — The  copepod  described  above  has  as  great  resemblance  to 
StenJielia  as  to  DactylopiM  in  its  general  appearance  and  in  some  of  its 
structural  details,  as,  for  example,  in  the  structure  of  the  first  thoracic 
feet,  but  in  the  structure  of  the  antennules,  mandibles,  and  fifth  thoracic  feet 
its  relationship  appears  to  be  closer  to  Dactylopus;  it  differs  from 
described  species  in  structure  of  the  antennules,  in  the  comparatively  stout 
form  of  the  first  thoracic  feet,  and  in  the  form  and  armature  of  the  fifth 
pair.  It  appears  to  be  a  littoral  species,  as  I  have  only  observed  it  in 
inshore  gatherings. 

DactylopuB  vararensis,  T.  Scott,  sp.  nov.     PI.  iii.,  figs.  17-24. 

Description  of  the  Female. — Body  moderately  stout,  length  about 
•75  mm.  (about  3^3  of  an  inch). 

Rostrum  prominent,  slightly  incurved  (fig.  17). 

Antennules  short,  eight- join  ted,  the  first  four  and  last  joints  sub-equal 
in  length,  the  other  three  short ;  the  first  four  joints  are  also  considerably 
stouter  than  the  last  four  (fig.  18) ;  the  formula  shows  approximately  the 
proportional  lengths  of  the  joints : — 

23    •    22    •    29    •    18    •    6     •    10    •    7     •    20 


The  secondary  branches  of  the  antennse  are  composed  of  three  joints, 
but  the  middle  one  is  small 

The  mandibles  are  stout  and  sub-cylindrical,  and  the  biting  part  is  some- 
what oblique  and  armed  with  about  three  strong  and  several  small 
spiniform  teeth ;  the  basal  joint  of  the  palp  is  somewhat  dilated,  and 
carries  two  branches,  the  proximal  one  being  considerably  smaller  than  the 
other,  as  shown  in  the  drawing  (fig.  19). 

The  second  maxillipeds  have  the  penultimate  joint  moderately  elongated 
and  narrow,  with  a  fringe  of  small  setsB  on  the  inner  aspect  of  its  proximal 
half ;  the  end  joint  is  scarcely  broader  than  the  base  of  the  terminal  claw, 
l^hich  is  moderately  long  and  slender,  and  incurved  toward  the  extremity 
(fig.  20). 

In  the  first  pair  of  thoracic  feet,  the  outer  branches,  which  are  com- 
posed of  three  sub-equal  joints,  are  rather  longer  than  the  first  joint  of  the 
inner  branches ;  the  first  two  joints  are  armed  with  moderately  strong 
spines  on  the  outer  distal  angles,  while  the  end  joint  bears,  at  the  apex, 
two  slender  spines  and  two  setsB ;  the  first  joint  of  the  outer  branches  is 
moderately  stout,  but  scarcely  twice  as  long  as  the  combined  lengths  of 
the  outer  two,  which  are  small,  narrow,  and  sub-equal :  the  inner  branches 
are  armed  with  a  stout  terminal  claw  and  two  setas ;  the  first  and  second 
joints  are  also  each  provided  with  a  seta  near  the  distal  end  of  the  inner 
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margin  (fig.  21).  The  second,  third,  and  fourth  pair  are  somewhat  similar 
to  those  of  the  species  preyiously  described  (fig.  22  represents  the  fourth 
pair). 

The  fifth  pair  are  small  and  foliaceous,  the  produced  inner  portion  of 
the  basal  joint  reaches  to  about  the  end  of  the  secondary  joints  and  bears 
five  setsB  on  its  broadly  rounded  end ;  the  two  outermost  setae  are,  like 
the  next  two,  situated  ne^  to  each  other,  but  there  is  a  comparatively 
wide  space  between  each  pair,  the  innermost  seta  is  smaller  and  spini- 
form ;  the  outer  secondary  joints  are  broadly  ovate,  being  only  a  little 
longer  than  broad,  and  are  each  provided  with  five  spines,  the  middle  one 
of  which  appears  to  be  more  slender  than  the  others,  as  shown  by  the 
drawing  (fig.  23). 

The  furcal  joints  are  very  small,  being  almost  rudimentary,  while  the 
principal  tail  setSB  are  short  and  stout  (fig.  24). 

Habitat, — Moray  Firth,  Station  IV.,  collected  1898 ;  apparently  rare. 

Remarks. — This  species  is  readily  distinguished  by  the  peculiar  structure 
of  the  first  thoracic  feet,  and  the  comparatively  small  fifth  feet  of  the 
female ;  the  fifth  pair  is  not  unlike  the  fifth  pair  of  Daoiylopw  minutue, 
Claus,  but  the  first  pair  is  very  diff'erent.  Dactylopus  vararensis  was 
obtained  in  a  gathering  of  small  Crustacea  collected  in  the  Moray  Firth 
in  1878,  but  as  the  form  could  not  be  recognised  at  the  time  it  was  put 
aside  for  further  study,  and  I  am  still  unable  to  identify  it  with  any 
described  species. 

Dactylopus  mizttis,  T.  Scott,  sp.  nov.     PI.  iii.,  figs.  9-16. 

Description  of  the  Female. — This  form  has  a  general  resemblance  to 
both  I),  tenuiremis,  G.  S.  Brady,  and  D.  longirostris,  Claus.  The  body 
is  moderately  robust,  and  in  specimens  preserved  in  spirit  the  abdomen  is 
considerably  reflexed  ;  there  is  a  prominent  rostrum,  but  the  furcal  joints 
are  very  short  (fig.  9).     Length  '6  mm.  (about  ^  of  an  inch). 

The  antennules  (fig.  10)  are  moderately  elongated  and  composed  of 
eight  joints ;  the  second  joint  is  the  largest,  the  fourth  and  last  are  also 
comparatively  long,  being  about  half  as  long  again  as  the  one  immediately 
preceding;  the  third,  fifth,  sixth,  and  seventh  joints  are  small.  The 
antennules  are  thus  somewhat  like  those  of  D.  longirosiris,  Claus,  in 
structure,  as  shown  by  the  drawing. 

The  antennas  are  provided  with  three-jointed  secondary  branches  similar 
to  those  of  D,  stromit,  Baird. 

The  mandibles  are  well  developed,  the  biting  edge  is  armed  with 
several  spine-like  teeth,  the  two  outer  ones  are  stout,  but  the  others  are 
slbnder ;  the  basal  joint  of  the  mandible  palp  moderately  dilated,  and 
bears  two  small  branches  towards  its  distal  end ;  the  inner  branch  is 
somewhat  smaller  than  the  other  and  is  apparently  two-jointed  ;  the  other 
branch  consists  of  a  single  joint  (fig.  11), 

First  maxillipeds  somewhat  similar  to  those  of  D,  stromit. 

The  second  maxillipeds  are  of  moderate  size  (fig.  12);  the  terminal 
claw  springs  from  a  narrow  joint  about  half  as  long  as  itself ;  the  second 
joint  is  furnished  with  several  small  spine-like  setae  on  the  inner  margin, 
and  the  first  joint  also  carries  one  or  two  small  hairs  at  its  distal  end 

The  inner  branches  of  the  first  thoracic  feet  are  elongated,  the  first 
joint  being  longer  than  the  entire  outer  branches ;  the  second  joint  is  very 
small,  but  the  second  and  third  together  are  about  equal  to  half  the 
length  of  the  first  joint ;  the  first  joint  is  fringed  interiorly  with  minute 
slender  hairs,  while  a  moderately  long  seta  springs  from  its  inner  distal 
angle,  the  proximal  part  of  the  outer  margin  is  provided  with  a  number 
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of  minute  spines ;  the  second  joint  bears  a  feathered  seta  interiorly,  and  a 
few  small  hairs  on  the  exterior  edge ;  while  the  end  joint,  besides  being 
furnished  with  a  few  minute  spines  on  the  outer  margin,  bears  also  a  short 
but  moderately  stout  terminal  claw  and  two  slender  hairs— the  one  very 
short  and  the  other  about  twice  the  length  of  the  claw.  The  outer 
branches,  which  are  shorter  than  the  first  joint  of  the  inner  ones,  are  com- 
posed of  three  sub-equal  joints,  the  first  and  second  are  each  armed  with 
a  strong  dagger-like  spine  on  the  outer  distal  angle,  and  the  second  bears 
also  a  moderately  long  seta  on  its  inner  distal  angle ;  the  end  joint  is 
furnished  with  four  spines  on  the  outer  margin  and  apex,  but  two  of  the 
marginal  spines  are  comparatively  small,  a  slender  and  slightly  bent  seta 
also  springs  from  the  inner  apical  angle,  as  shown  in  the  drawing 
(fig.  13). 

The  second,  third,  and  fourth  pairs  have  both  branches  three-jointed, 
the  inner  being  shorter  than  the  elongated  outer  branches.  The  structure 
and  armature  of  the  second  and  third  pairs  are  not  unlike  those  of  the 
same  appendages  in  D,  stromii.  In  the  fourth  pair  the  inner  branches 
scarcely  reach  beyond  the  end  of  the  second  joints  of  the  outer  branches, 
the  first  and  second  joints  are  each  provided  with  one  sett  near  the  distal 
end  of  the  inner  margin,  while  the  third  joint  bears  two  marginal  and  two 
apical  setse ;  a  small  slender  spine  also  springs  from  near  the  end  of  the 
outer  margin.  In  the  second  and  third  pairs  of  feet  the  second  joint  of 
the  inner  branches  is  furnished  with  two  setee  on  its  inner  aspect,  while  the 
end  joint  of  the  second  pair  carries  one  marginal  and  two  terminal  setse, 
and  a  small  and  slender  terminal  spine ;  but  the  same  joint  of  the  third 
pair  has  five  marginal  and  apical  seta  in  addition  to  the  small  apical 
spine.  The  outer  branches  of  the  fourth  pair  do  not  differ  much  in 
structure  and  armature  from  the  outer  branches  of  the  second  and  third 
pairs ;  the  first  and  second  joints  are  each  provided  with  a  spine  on  the 
outer  and  a  plumose  seta  on  the  inner  distal  angles ;  the  third  joint  bears 
two  small  spines  on  the  outer  margin  and  another  on  the  outer  angle  of 
the  apex,  besides  setae  on  the  inner  margin  and  apex,  as  shown  by  the 
drawing  (fig.  14). 

The  fifth  pair,  which  arc  lamelliform,  have  the  inner  produced  portion 
of  the  basal  joint  broadly  sub-cylindrical,  with  the  apex  obliquely  truncate 
and  armed  with  five  setse,  the  two  inner  setae  are  stout  and  spiniform, 
but  the  other  three  are  more  slender;  the  two  outer  setae  are  close 
together,  but  the  others  are  more  widely  separated ;  the  secondary  joint  is 
also  broadly  sub-cylindrical,  scarcely  one  and  a  half  times  longer  than 
broad  and  obliquely  truncate  at  the  end ;  the  three  outermost  are  sub- 
equal,  moderately  short  and  stout ;  the  next  two  are  slender,  one  being 
more  elongated  than  the  others,  while  the  innermost  seta  springs  from  a 
sub-marginal  notch,  as  shown  by  the  drawing  (fig.  15). 

The  furcal  joints  are  veiy  short,  and  the  principal  tail  setae  are  some- 
what dilated  at  the  base.  This  species  carries  two  ovisacs,  as  shown 
in  the  drawing  (fig.  16). 

JJaW^o/.— Granton,  Firth  of  Forth  (1894).  Fishery  Board's  Hatchery 
at  Bay  of  Nigg,  Aberdeen,  November  23rd,  1900. 

Remarks. — I  was  at  first  inclined  to  ascribe  this  form  to  Claus's 
Dactylopua  longirostris^  but  it  differs  rather  markedly  in  the  structure  of 
the  fifth  feet  of  the  female.  Dadylopw  ienuiremis^  Q.  S.  Brady,  also 
resembles  the  form  just  described  in  its  elongated  antennules  and  in  one 
or  two  other  minor  details,  but  it  distinctly  differs  in  the  proportional 
lengths  of  the  joints  of  the  outer  branches  of  the  first  feet  and  in  form  of 
the  fifth  pair;  and  I  do  not  know  of  any  other  species  with  which  it  can 
be  identified. 
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DactylopM  caranatus,  T.  Scott. 

1894.  Dadylapus  canmaiuB,  T.  Scott.  Twelfth  Ann.  Report 
Fishery  Board  for  Scotland,  pt.  iii.,  p.  255,  pL  ix.,  figs. 
12-20. 

This  Dactylopus  was  obtained  very  sparingly  in  material  dredged  in 
shallow  water  off  Musselburgh ;  it  has  been  already  taken  near  the  Bass 
Rock  and  in  Largo  Bay,  but  is  nowhere  very  common. 

DactylopuB  brevieomis,  Glaus. 

1866.    Dactylopm  hrevicomU^  Glaus.      Die   Copepoden    fauna 

von  Nizza,  p.  29,  t.  iii.,  figs.  20-25. 
1880.     Dactylopus  brevieomis^    Brady.     Brit    Copep.,   vol.   il, 

p.  118,  pi.  IviL,  figs.  10-12;  Iviii.,  fig.  14. 

Several  specimens  of  this  small  species  were  obtained  in  the  old 
quarry  near  Granton,  Firth  of  Forth.  It  appears  to  be  a  littoral  form, 
but  is  found  also  in  moderately  deep  water,  and  has  been  recorded  from 
several  places  round  the  Scottish  coasts,  but  usually  very  sparingly. 
Among  other  Dactylopus  from  the  same  gathering  was  the  well-marked 
D.  flatme^  Glaus,  and  one  or  two  other  common  forms. 

Dactylopus  debUiSj  Giesb.     PI.  v.,  figs.  20-31. 

1882.  Dactylopus  dehUis^  Giesb.  Freileb.  Gopep.  d.  Kieler 
Fohrde,  p.  122,  pi,  i.,  figs.  7,  19  et.  ssq. 

Description  of  the  Female. — Body  slender,  and,  in  spirit  specimens, 
strongly  reflexed  (fig.  20).  The  length  of  the  specimen  represented  by 
the  drawing  is  only  slightly  over  half  a  millimetre  (about  ^  of  an  inch). 
The  rostrum  is  moderately  prominent,  but  the  furcal  joints  are  very  short 
(fig.  31). 

The  antennules  are  of  moderate  length  and  composed  of  eight  joints, 
the  first  four  large  but  the  others  considerably  smaller  (fig.  21).  The 
proportional  lengths  of  the  various  joints  are  shown  approximately  by  the 
annexed  formula : — 

Proportional  lengths  of  the  joints,    18  •  17  *  13  •  18  •  6  •  8  •  6  •  11 
The  nnmbere  of  the  joints,        -         l-2-3-4'6-6-7-8 

Antennse  short,  moderately  stout,  twp-joiuted,  and  furnished  with  a 
three-jointed  secondary  branch  (fig.  22). 

Mandibles  small,  the  biting  edge  armed  with  a  number  of  small  teeth  ; 
the  basal  joint  of  the  palp  is  dilated  and  bears  two  small  branches  as 
shown  in  the  drawing  (fig.  23). 

The  second  maxillipeds  are  moderately  slender,  so  also  is  the  elongated 
terminal  claw  with  which  they  are  armed  (fig.  24). 

The  first  pair  of  thoracic  feet  are  somewhat  similar  to  those  of  Dacty- 
lopus minutuSy  Glaus ;  the  first  joint  of  the  inner  branches  is  long  and 
slender,  being  about  three  times  longer  than  the  combined  lengths  of  the 
second  and  third  joints,  and  it  is  furnished  with  a  small  seta  near  the 
distal  end  of  the  inner  maigin ;  the  terminal  claw  of  the  inner  branches  is 
moderately  stout,  and  there  are  also  two  terminal  sette.  The  outer 
branches,  which  are  also  slender,  are  rather  shorter  than  the  first  joint  of 
the  inner  ones  (fig.  25). 

The  next  three  pairs  are  also  slender  and  resemble  each  other,  except 
in  the  following  particulars  : — In  the  second  pair  the  inner  branches  are 
slightly  longer  than  the  outer,  and  while  the  last  joint  of  the  inner 
branches  is  provided  with  a  seta  on  the  inner  margin,  the  end  joint  of  the 
outer  branches  has  no  seta  similarly  situated.     In  the  third  pair  the  inner 
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tod  outer  branches  are  about  equal  in  length,  and  in  this  pair,  ^hile  the 
first  and  second  joints  of  the  inner  branches  are  each  provided  witti  a 
single  seta  on  their  inner  margin,  the  third  joint  bears  two  setsa.  On  the 
other  hand,  the  inner  margins  of  only  the  second  and  third  joints  are  each 
provided  with  one  seta  (fig.  26).  In  the  fourth  pair  the  inner  branches 
are  rather  shorter  than  the  outer,  and  the  armature  of  the  inner  margins 
of  both  branches  resembles  that  of  the  third  pair  except  that  the  last  joint 
of  the  inner  branches  is  furnished  with  one  instead  of  two  i{et»  on  its 
inner  edge  (fig.  27). 

The  fifth  pair  are  moderately  large  and  foliaceous ;  the  inner  produced 
portion  of  the  basal  joint  is  generally  of  a  sub-cylindrical  form,  but  the 
distal  end  tapers  to  a  blunt-pointed  apex  from  which  spring  two  setse  of 
moderate  but  unequal  length ;  the  distal  half  of  the  inner  margin  carries 
also  two  moderately  stout  spines,  as  well  as  an  elongated  seta,  as  shown 
in  the  drawing  (fig.  29).  Ihe  secondary  joint  has  a  subovate  outline,  and 
its  extremity  extends  somewhat  beyond  the  end  of  the  inner  produced 
portion  of  tne  basal  joint ;  it  is  nearly  twice  as  long  as  broad  and  is  fur- 
nished with  five  setae  which  are  arranged  round  the  distal  end  of  the  joint 
as  shown  by  fig.  9  already  referred  to. 

The  male  somewhat  resembles  the  female,  but  there  are  the  following 
important  difierences  in  addition  to  the  usual  modification  in  the 
antennules :— (1)  The  inner  branches  of  the  second  pair  of  thoracic  feet  are 
distinctly  modified ;  these  branches  in  the  male  appear  to  be  only  two- 
jointed,  the  first  joint  is  moderately  stout  but  short,  the  second  extends 
into  a  prolonged  and  stout  tapering  process  which  reaches  considerably 
beyond  the  ends  of  the  outer  branches ;  the  first  joint  also  bears  one  seta  on 
its  inner  edge,  but  the  elongated  second  joint  is  furnished  with  two  (fig.  28V 

The  fifth  fbet  in  the  male  are  small ;  the  inner  portion  of  the  basal 
joint  is  broadly  cone-shaped  and  carries  two  apical  setae;  the  secondary 
joint  is  moderately  broad  and  of  a  somewhat  ovate  form,  and  is  provided 
with  five  setae,  the  two  setae  on  the  outer  margin  are  short  and  spiniform^ 
the  apical  seta  is  elongated  and  slender,  while  the  two  on  the  inner  edge 
are  moderately  stout  and  appear  to  be  plumose  (fig.  30).  There  is  also  a 
small  trispinotis  appendage  on  the  first  segment  of  the  abdomen. 

HabiicU, — Off  Musselburgh,  Firth  of  Forth ;  not  common. 

Remarks. — ^This  small  species  seems  to  agree  better  with  Dactyloptu 

min%Uu9^  Glaus,  than  with  any  other  member  of  the  genus,  but  it  difiers 

distinctly  from  that  species  by  the  structure  of  the  antennules  and  of  the 

fifth  pair  of  feet  in  the  female,  and  by  the  peculiar  character  of  the  second 

'  pair  of  feet  in  the  male. 

Qenus  ThalesMs,  Glaus  (1863). 

I  Several  species  belonging  to  the  genus  Thdledr%$  have  been  observed 

!  in  gatherings  recently  examined,  and  the  following  are  now  recorded  for 

the  first  time  from  the  Firth  of  Forth. 

ThaXestriB  pdiata,  Boeck. 

1864.  Anemophia  pettaiOy  Boeck.     Oversigt  Norges  Gopepoderi 

p.  45. 
1880.  Thalestris  peltata,  Brady,  Brit.  Gopep.,  vol.  iL,  p.  138, 

pL  liiL,  figs.  11-19. 
1896.  ThalegtrU  peltata,  T.  and  A.  Scott,  Ann.  Nat.  Hist.  (6), 

voL  xiv.,  p.  351,  pi.  XV.,  figs.  11-15.;  pi.  xvL,  figs.  1-8. 

The  somewhat  aberrant  species  of  TJuUesMs  was  obtained  ofi*  Mussel- 
burgh in  shallow  water  (3-4  fathoms).     Thale$tri$  peltcUa  appears  to  be  a 
I 
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moderately  rare  species,  but  it  has  so  much  the  appearance  of  a 
SeuteUidium  or  a  Zaus  that  it  may  have  been  frequently  overlooked. 
ThaUdnB  rufocinda,  Norm.,  and  ThalMris  dauHiy  Norm.,  were  taken 
in  the  same  gathering  with  T.  pdkUa. 

Genos  Wedwoodia^  Dana  (1855). 

Wedwoodia  nobUU^  Baird. 

1845.  Arpaciieus  nobUU,  Baird,  Trans.  Barw.  Nat  Glab,  vol  ii., 

p.  155. 
1880.    Westwoodia  nohUis^   Brady,    British  Copepoda,   vol.  iL, 

p.  Ul,  pL  Ixiii.,  figs.  1-13. 

This  prettily-coloured  Harpactid  was  observed  in  the  same  gathering 
with  the  Thalestrie  just  mentioned.  It  seems  to  be  a  littoral  form,  and 
its  habitat  here  agrees  with  what  is  stated  by  Prof.  G.  S.  Brady  and  Rev. 
JL  M.  Norman,  but  it  has  also  been  obtained  in  water  of  moderate  depth, 
as  off  Portincross,  Firth  of  Clyde,  where  it  occurred  at  depths  ranging 
from  ten  to  thirty  fathoms.* 

LlOHOMOLaiDiB. 

Qenus  ParanihesHus,  T.  Scott,  gen.  nov. 

Antennules  short  and  seven-jointed.  Antenn»  four-jointed,  armed  with 
a  stout  terminal  claw.  Mandibles  and  mazillffi  somewhat  like  those  of 
lAchomolgus  fudcolus.  Anterior  maxillipeds  small,  furnished  with 
strongly  curved  and  elongated  terminal  claws.  The  first  three  pairs  of 
thoracic  feet  are  similar  to  those  of  Lichomolgus^  but  in  the  fourth  pair  the 
inner  branches  appear  to  be  entirely  wanting.  Fifth  pair  rudimentary  or 
very  smaU. 

ParanthemuB  duhius^  T.  Scott,  sp.  nov.    PI.  vi.,  figs.  16-24. 

A  single  male  specimen  of  a  somewhat  curious  Lichomolgus-like 
oopepod  was  obtained  in  some  dredged  material  sent  from  the  Clyde,  and 
collected  on  June  13,  1899.  It  has  been  left  unrecorded  hitherto  in 
expectation  that  other  specimens,  especially  females,  might  be  found,  and 
a  more  exact  knowledge  obtained  of  its  structure  and  affinities.  It  differs 
in  several  particulars  from  any  described  genus  or  species  at  present  known 
to  me,  and  I  therefore  submit  the  following  description  of  it  under  the 
name  of  ParanthemuB  dubius. 

The  male  in  its  general  outline  somewhat  resembles  PaeudopsyUus 
dongaiuB^  a  copepod  described  in  my  paper  in  Part  III.  of  the  Twentieth 
Annual  Report.  The  body  is  elongated  and  narrow  ;  the  cephalo-thorax 
is  composed  of  five  segments,  the  first  is  rather  broader  than  the  others 
and  is  considerably  longer  than  the  combined  lengths  of  the  remaining 
four  segments;  these  four  segments,  which  are  sub-equal  in  length, 
become  gradually  narrower,  so  that  the  last  is  narrower  than  the  first 
segment  of  the  abdomen.  The  first  abdominal  segment  is  considerably 
dilated,  but  the  remaining  segments  are  short  and  narrow ;  the  furcal 
plates,  which  are  moderately  broad,  are  about  as  long  as  the  last  two  segments 
of  the  abdomen  (fiff.  16).  The  length  of  the  specimen  is  fully  2  mm. 
(about  1^  of  an  inch). 

The  antennules  (fig.  17)  are  short  and  moderately  stout  and  composed 
of  seven  joints,  the  second  joint  is  the  largest,  the  third  and  fourth  are 
*  British  Copepodft,  vol  ii,  p.  142  (1880). 
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very  small,  but  the  remaming  three  are  about  equal  in  length  and  taper 
slightly  to  the  distal  end.  The  antennules  are  also  sparingly  setiferous, 
and  carry  several  stout  and  elongated  sensory  filaments. 

The  antennas  are  composed  of  four  joints,  the  first  two  are  large  and 
somewhat  dilated,  but  the  third  and  fourth  are  narrow — the  third  being 
also  very  short ;  the  end  joint  is  furnished  at  the  apex  with  a  stout, 
strongly-hooked  claw  and  several  spiniform  setas  (fig.  18). 

The  mandibles  and  mazillss  resemble  very  closely  the  same  appendages 
in  Lichomolgua  fucicotua^  G.  S.  Brady.  The  mandible  is  small,  with  a 
dilated  base,  and  carries  two  stout,  moderately  long,  and  strongly  curved 
apical  appendages  and  two  small  basal  sete.  The  mazObe  are  small  and 
digitiform,  and  at  the  apex  furnished  with  two  slender  spiniform  set» 

(fig.  19). 

Second  maxillipeds  very  small,  and  each  armed  with  a  stout,  strongly- 
curved,  and  moderately  elongate  terminal  claw  (fig.  20). 

The  first  feet  were  damaged,  and  the  inner  branches  are  not  figured. 
The  outer  branches  are  three-jointed  ;  the  first  joint  is  short  and  bears  a 
sabre-like  spine  on  the  outer  distal  angle,  but  no  setae  on  the  inner 
margin.  The  second  jomt,  which  is  also  short,  carries  a  sabre-like  spine 
on  the  outer  distal  angle  and  a  moderately  long  seta  on  the  inner  margin. 
The  third  joint,  which  is  longer  and  narrower  than  those  preceding,  is 
furnished  with  three  short  sabre-like  spines  on  the  outer  margin,  and  a 
similar  but  rather  longer  one  at  the  apex.  There  are  also  four  moderately 
long  plumose  setae  on  the  inner  margin  (fig.  21). 

The  second  pair  have  the  outer  branches  very  similar  to  those  of  the 
first  pair  in  structure  and  armature,  except  that  the  third  joints  have  five 
setaB  on  the  inner  edge.  The  first  and  second  joints  of  the  inner  branches 
have  no  spines  or  setae  on  the  outer  margins,  but  the  third  joint  is  provided 
with  a  short  spine  near  the  distal  end  of  the  outer  edge,  and  with  two  that 
are  longer  but  of  about  equal  length  at  the  apex.  The  first  joint  has  one 
seta  on  the  inner  margin,  the  second  two,  and  the  third  three.  The  end 
joint  is  also  considerably  longer  than  the  first  or  second  (fig.  22). 

In  the  third  pair,  the  first  and  second  joints  of  the  outer  branches  are 
similar  in  structure  and  armature  to  the  same  joints  in  the  second  pair ; 
the  third  joints  are  armed  with  two  sabre-like  spines  on  the  outer  margin, 
and  with  two  similar  terminal  spines ;  there  is  also  a  row  of  five  plumose 
setas  on  the  inner  margin.  The  inner  branches  are  provided  with  one  seta 
on  the  inner  edge  of  the  first  joint,  and  two  on  the  inner  edge  of  the 
second  and  third  joints.  The  third  joint  bears  also  three  moderately  long 
sabre-like  spines  on  its  truncate  apex,  but  there  are  no  spines  or  setae  on 
the  inner  margins  (fig.  23). 

In  the  fourth  pair,  the  inner  branches  seem  to  be  entirely  obsolete, 
for  on  either  foot  there  is  no  appearance  of  the  endopodites  having  been 
broken  off. 

The  outer  branches  are  normal  and  their  armature  is  very  similar  to 
that  of  the  outer  branches  of  the  third  pair  (fig.  24). 

The  fifth  pair  are  rudimentary,  and  consist  each  of  a  minute  digitiform 
process  bearing  two  small  hairs,  as  shown  in  fig.  16. 

No  form  that  could  be  regarded  as  the  female  of  this  species  has  yet 
been  observed. 
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DESCRIPTION  OP  THE  PLATES. 


PLATE  n. 
SUpho9  acoUi,  G.  0.  Sart. 


Fig.  1.  Female,  side  view 

Fig.  2.  Male,  side  view 

Fig.  3.  Fifth  pair  of  feet,  female 

Fig.  4.  Fifth  pair  of  feet,  male  . 
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Fig. 
Fig. 
Fig. 
Fig. 


ParatiephoB  paUidusy  G.  O.  Bars. 

5.  Female,  side  view           ......  x  394. 

6.  Male,  side  view  .......  x  89$. 

7.  Antennule,  female           .                        .            .            .            .  x  70. 

8.  Foot  of  second  pair         .                        .                                    .  x  79. 

9.  Fifth  pair  of  feet,  female                                                            .  x  106. 
10.  Fifth  pair  of  feet,  male  .                       .                       .           .  x  79. 

P9eudoph€ewML  typicct,  G.  O.  Sars. 


Fig.  11.  Male,  side  view  .  .  x  35. 

Fig.  12.  Male,  dorsal  view  .  x  35. 

Fig.  13.  Antennule,  male  .  x  70. 

Fig.  14.  Fifth  pair  of  feet  .  x  154. 

Fig.  15.  Extremity  of  left  foot,  greatly  magnified. 


Enhydroaoma  grac'Ue,  T.  Scott,  sp.  nov. 


Fig.  16.  Female,  side  view 

Fig.  17.  Antennule 

Fig.  18.  Antenna  . 

Fig.  19.  Mandible  and  palp 

Fig.  20.  Second  maxilliped 

Fig.  21.  Foot  of  first  pair 

Fig.  22.  Foot  of  second  pair 

Fig.  23.  Foot  of  fourth  pair 

Fig.  24.  Foot  of  fifth  pair,  female 

Fig.  25.  Foot  of  fifth  pair,  male. 

Fig.  26.  Furcal  joints  and  last  two  segment*  of  abdomen 
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PLATE  IIL 
Bnhydroaoma  graeUe^  T.  Scott,  sp.  nov. 


Fig.     1.  Antennule,  male  .... 

Dactylopua  liUorcUia,  T.  Scott,  sp.  nov. 


Fig.  2.  Female,  side  view 

Fig.  3.  Antennule 

Fig.  4.  Second  maxilliped 

Fig.  5.  Foot  of  first  pair 

Fig.  6.  Foot  of  fourth  pair 

Fig.  7.  Foot  of  fifth  pair 

Fig.  8.  Furcal  joints  and  last  two  segments  of  abdomen 
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Dcbctylopua  mixtuB,  T.  Soott,  sp,  nov. 

Fig.  9.  Female,  side  view     - 

Fig.  10.  Antennule 

Fig.  11.  Mandible  and  palp 

Fig.  12.  Second  maxillipea 

Fig.  13.  Footof  first  pair. 

Fig.  14.  Foot  of  fourtn  pair 

Fig.  15.  Foot  of  fifth  pair 

Fig.  16,  Furcal  joints  and  last  two  segments  of  abdomen 


Diam. 
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X  360. 

X  180. 

X  24a 

X  180. 

X  270. 

X  133. 


DaciylopuB  varartMU^  T.  Scott,  sp.  nov. 

Fig.  17.  Female,  side  view                      .           .                                   .  x  79. 

Fig.  18.  Antennule           .......  x  540. 

Fig.  19.  Mandible  and  palp          ......  x  720. 

Fig.  20.  Second  maxilliped           ......  x  720. 

Fig.  21.  Foot  of  first  pair x  300. 

Fig.  22.  Foot  of  fourth  pair          .         *  .                                                .  x  270. 

Fig.  23.  Foot  of  fifth  p«Sr x  270. 

Fig.  24.  Furcal  joints  and  last  two  segments  of  abdomen          .           .  x  105. 

Enhydrosoma  mmti^um,  T.  Soott,  sp.  nov. 

Fig.  25.  Foot  of  second  pair,  female                   .           .           .           .  x  540. 


PLATE  IV. 
Ectino9oma  curiicome,  Boeck* 
Fig.     1.  Furcal  joints  and  last  two  segments  of  abdomen 


x  270. 


Dttctylopua  mixtus,  T.  Soott,  sp.  nov. 


Fig.    2.  Antenna 


X  270. 


Delavalia  minutissima,  T.  Scott,  sp.  nov. 

Fig.    3.  Female,  lateral  view                   .            .            .            .            .  x  158. 

Fig.    4.  Antennule           .                        .            .            .            .            .  *  x  540. 

Fig.    5.  Foot  of  first  pair             ...                        .  x  71X;. 

Fig.    6.  Foot  of  second  pair         .            .            .            .            .            .  x  540. 

Fig.     7.  Foot  of  third  pair           ....                        .  x  640. 

Fig.    8.  Foot  of  fourth  pair         ......  x  540. 

Fig.    9.  Foot  of  fifth  pair             ......  x  540. 

Fig.  10.  Furcal  joints  and  last  two  segments  of  abdomen          .           .  x  270. 

Tetragonicepa  pygmceus,  T.  Scott,  sp.  nov. 


Fig.  11.  Female,  lateral  view 

Fig.  12.  Antennule 

Fig.  13.  Antennule,  male  . 

Fig.  14.  Footof  first  pair 

Fig.  15.  Foot  of  third  pair,  male 

Fig.  16.  Foot  of  fifth  pair,  female 

Fig.  17.  Foot  of  fifth  pair,  male  . 

Fig.  18.  Appenda^  to  first  abdominal  segment 

Fig.  19.  Furcal  joints  and  last  two  segments  of  abdomen 
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CleUxka  neglecta,  T.  Soott,  ep.  nov. 


Diam. 


Fig.  20.  Female,  dorsal  view 

Fig.  21.  Antennnle 

Fig.  22.  Antennnle,  male . 

Fig.  23.  Antenna  . 

Fig.  24.  Mandible  and  palp 

Fig.  25.  Second  maxillipea 

Fig.  28.  Foot  of  first  pair 

Fig.  27.  Foot  of  second  pair 

Fig.  28.  Foot  of  third  pair 

Fig.  29.  Foot  of  fourth  pair 

Fig.  ao.  Foot  of  fifth  pair,  female 

Fig.  31.  Foot  of  fifth  pair,  male  . 
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PLATE  V. 
Ameira  punUa,  T.  Soott,  sp.  no  v. 


Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 


1.  Female,  lateral  view 

2.  Antennnle 

3.  Antenna  . 

4.  Mandible  and  palp 

5.  Second  maxillipea 

6.  Foot  of  first  pair 

7.  Foot  of  second  pair 

8.  Foot  of  fourth  pair 

9.  Foot  of  fifth  pair 
10.  Furcal  joints 


Ameira  anibigua,  T.  Scott,  sp.  nov. 


Fig.  11.  Female,  lateral  view 

Fig.  12.  Antennnle 

Fig.  13.  Antenna  . 

Fig.  14.  Mandible  and  palp 

Fig.  15.  Second  maxillipea 

Fig.  16.  Foot  of  first  pair . 

Fig.  17.  Foot  of  second  pair 

Fig.  18.  Foot  of  fourth  pair 

Fig.  19.  Foot  of  fifth  pw 


pactylopua  debUiB,  Giesbrecht. 


Fig. 
Fig. 
•Fig. 
Fig. 
*1g. 
Fig. 
Fijf. 
Fig. 
Fig. 
Fig. 
Fig. 


20.  Female,  lateral  view 

21.  Antennnle 

22.  Antenna  • 

23.  Mandible  and  palp 

24.  Second  maxillipea 

25.  Foot  of  first  pair. 

26.  Foot  of  third  pair 

27.  Foot  of  fourth  pair 

28.  Foot  of  second  pair,  male 

29.  Foot  of  fifth  pair,  female 

30.  Foot  of  fifth  pair,  male  . 

31.  Fnrcal  joints       • 
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PLATE  VL 
Enhydrosoma  nUnuiumt  7*  Scott,  sp  nov. 


Fig.  1.  Female,  lateral  view 

Fig.  2.  Antennnle 

Fig.  3.  Second  maxilliped 

Fig.  4,  Foot  of  fourth  pair 

Fig.  5.  Foot  of  fifth  pair 
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LaophonU  gracUis,  T.  Soott,  sp.  nov.  Diam. 

Fig.    6.  Female,  lateral  view       .                                              .           .  x  79. 

Fig.    7.  Antennule            .......  x  360. 

Fig.    8.  Second  maxilliped           ......  x  540. 

Fig.    9.  Foot  of  first  pair.            ......  x  360. 

Fig.  10.  Foot  of  fourth  pair          ......  x  270. 

Fig.  11.  Foot  of  fifth  pair x  760. 

Fig.  12.  Caudal  joints  with  last  two  segments  of  abdomen                   .  x  240. 

Paeudoeydopa  obttuatus,  Brady  and  Roberteon. 

Fig.  13.  Female,  lateral  view       .                        .            .            .            .  x  79. 

Fig.  14.  Antennule  and  rostrum  ......  x  180. 

Fig.  16.  Foot  of  fifth  pair             ......  x  270. 

Paranlhes9iu8  dubius,  T.  Soott,  sp.  nov. 

Fig.  16.  Male,  dorsal  view           .           .           .           .            .           .  x  35. 

Fig.  17.  Antennule           .           .           .           .           .           .           .  x  53. 

Fig.  18.  Antenna  .            .                        .            .                        .            .  x  79. 

Fig.  19.  Mandible  and  maxilla          (m— maxilla)                     .           .  x  540. 

Fig.  20.  Seoond  maxilliped           ......  x  158. 

Fig.  21.  Foot  of  first  pair,  outer  branch .            ...                       .  x  158. 

Fig.  22.  Foot  of  second  pair,  inner  branch                                             .  x  106. 

Fig.  23.  Foot  of  third  pair           ......  x  106. 

Fig.  24.  Foot  of  fourth  pair         ......  x  106. 
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III.— ON  THE  LARVAL  AND  EARLY  YOUNG  STAGES,  AND 
RATE  OF  GROWTH,  OP  THE  SHORE-CRAB  {CARCINUS 
MjBNAS),  Leaoh.  By  H.  Obis.  Wiluambon,  M.A.,  D.Sc.,  Marine 
Laboratory,  Bay  of  Nigg,  Aberdeen.    (Plates  vu.-ziii.) 
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INTRODUCTION. 

A  considerable  amount  of  attention  has  at  varions  times  been  devoted 
to  the  larval  stages  of  Oareintu  mamae.  This  crab  b  one  of  the 
commonest  on  the  British  coasts,  and  its  Zoto  may  be  easily  captured 
near  the  shore  by  the  tow-net  during  the  spring  and  summer. 

J.  Yaughan  Thompson  first  demonstrated  the  fact  that  the  Zoea  and 
Megalops  were  developmental  stages  in  the  life-history  of  the  decapod 
Crustacea.  In  1828  he  described*  the  larva  of  Cancer  pagvrus^  the 
Qggs  of  which  had  hatched  under  his  observation.  The  laiVa  proved  to 
be  a  Zo^  ''which  presented  exactly  the  appearance  of  Zoisa  taurue^ 
with  the  addition  of  lateral  spines  to  the  corsdet.^'  Later,  in  1835,  in 
the  pi^>ert  in  which  he  showed  that  the  Megalops  is  also  simply  a  young 
stage  of  a  crab,  he  described  a  Zo^  as  that  of  Cardnue  memos  which 
clearly  does  not  belong  to  this  species.  The  Zo^  of  the  latter  has  no 
lateral  spines  on  the  carapace,  whereas  that  figured  by  Thompson  has  a 
very  prominent  lateral  spine.    This  mistake  was  followed  by  Claus.^ 

*  J.  Vaughan  Thompson,  '< Zoological  Researches,"  vol.  L,  Pt.  I.,  Cork,  1828. 
[According  to  Cano,  Cavolini  was  the  first  to  recognise  the  Zo^  He  described  and 
figured  the  larva  of  Paekvgmjmu  marmorahu  ('"Morfolcgia  deiraparecohio  sessuale 
feminile  eec  nei  Crostacei  Decapodi  "-^MiitheiL  a,  d.  loot,  Stat,  Neapd^  fz.  Bd., 
4  Heft,  1890,  p.  606.]  ^^ 

t  J.  Vaughan  Thompson.  "The  Double  Metamorphosis  In  Decapod  Crustacea, "  PkiL 
TroM,  Roy,  Soc.^  London^  1886.  p.  869, 1  pi. 

t  Glaus,   *'Zur  Ksnntnisi  dsr  MalaoostoBkenlarven,"  Wunhtrger  NfUnrw,  Zeiitckr\ 
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ThompBon  gave  drawings  of  what  he  labelled  the  M^galope  and  first 
young  form  of  Ckxromm,  He  believed  that  they  were  derived  from  the 
Zo^a  just  mentioned.  The  Megalops  and  first  young  stage  do  belong  to 
Carcinua  mconas,  but  they  were  not  derived  from  the  Zo^  in  question. 

R.  Q.  Ck>uch  in  1843  described*  the  Zo^  of  Careintu,  which  he 
obtained  by  keeping  the  berried  female  in  captivity  until  the  eggs  were 
hatched.  He  gave  drawings  of  the  Zo^a,  Megalops,  and  firat  young 
stage  of  this  form ;  the  sketches  of  the  two  former  are  not  diagnostic 
Botii  Thompson  and  Couch  regarded  the  Zoea  stages  as  one  stage,  and 
the  Megalops  as  the  second  stage.  While  they  recc^nised  that  the  Zo^ 
grew  larger,  and  that  certain  organs  developed  during  the  Zo^  period, 
Uiey  did  not  state  distinctly  that  these  changes  in  size,  etc.,  are  brought 
about  by  moults,  not  merely  by  gradual  growth.  Thompson  also 
discriminated  between  young  and  full-grown  Megalopa. 

Du  Canet  had  in  1839  given  a  description  witii  drawings  of  the 
Protozoa  and  first  Zoea. 

The  first  exhaustive  treatment  of  the  Zo^  and  Megalops  stages  was 
made  by  Spence  Bate^  in  1859.  In  tracing  the  development  of  the 
Zoea  he  drew  attention  to  the  fact  that  the  changes  from  a  Zo^  to  the 
crab  are  gradual  and  not  really  of  the  nature  of  a  metamorphosis. 
He  said  in  this  connection (/>.  590) — "In  the  highest  types  of  Crustacea, 
the  immense  variety  of  change  from  the  Zoea  to  the  complete  animal  is 
but  the  result  of  subordinate  becoming 'more  important  parts,  together  with 
the  development  of  others  not  yet  present,  and  therdPore  hardly  accept- 
able under  the  signification  of  metamorphosiB.^'  "The  author  is 
perfectly  aware  that  in  Insecta  the  change  of  the  animal  within  the 
chrysalis  is  gradual  in  development ;  but  he  wishes  to  show  that  there 
is  no  stage  in  Crustacea  answering  to  the  odrysalis ;  that  the  moults  in 
process  of  development  of  the  Crustacea  are  of  the  same  kind  as  those 
which  take  place  in  the  adult  condition." 

Spence  Bate  gave  drawings  of  the  appendages,  and  traces  their 
development  through  a  number  of  stages.  They  are,  however,  made  on 
a  small  scale,  and  are  to  a  considerable  extent  vitiated  by  the  fact  that 
stages  belonging  to  species  other  than  Carcinue  have  been  introduced 
into  the  series.  He  depicted  three  Zoto  stages,  of  which  the  last  does 
not  belong  to  Oarcinua.  He  did  not  satisfy  himself  as  to  the  number  of 
moults  wnich  take  place  in  the  Zo^  period,  and  he  was  of  the  opinion 
that  the  Megalops  stage  was  a  period  of  stages  analogous  to  that  of 
the  Zo^  period.  He  had  arranged  two  Megalopa  and  a  young  form 
into  aseries.  The  first  of  these  is  not  a  (7amfttM,  the  second  and  the  third 
could  not  from  the  drawings  be  recognised  as  belonging  to  this  species. 
There  is  only  one  Megalops  stage. 

Brooke  described  the  Megalops  and  six  successive  stages  of  OaroinuB. 
He,  following  Spence  Bate,  regarded  the  Megalopa  which  he  had  collected 
as  belonging  to  the  hut  Megalops  stage.  His  drawing  of  the  M^^alops 
does  not  show  the  characteristic  long  curved  bristles  which  are  present 
on  the  dactylopodite  of  the  fifth  pereiopod  of  this  stage. 

The  Hatching  Period  :  the  Ooousrbnob  of  the  Zotk. 

No  investigation  was  made  with  the  view  of  finding  out  during  how 
many  months  the  Zoto  of  Oarcifws  were  to  be  found  in  the  sea,  but 

*  R.  Q.  Couch,  *'0n  the  Metamorphoiis  of  the  Decapod  Crostaoeaas,"  Bleventk  Ann/ual 
Bevorl  qfthe  Itopal  Cornwall  PoiyUt^nic  Society^  FalmmUk,  1848 ;  1  pi. 

t  ]>a  Cane,  *<  On  the  Metamorphoeis  of  the  Croitacea,"  ^  iiiia/«  </  NatwmL  Htilory, 
vol  iii.,  1839  ;  1  pL 

t  Spence  Bate,  "On  the  Development  of  Decapod  Crustacea,*'  PkU»  TrafU*  Roy,  9oc, 
LandoHt  1859,  p»  589,  pL  xl.«xlvi. 
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collateral  evidence  furnished  by  the  examination  of  berried  females 
indicates  that  hatching  takes  place  over  a  considerable  portion  of  the 
year. 

The  eggs  hatched  in  the  Laboratory  on  two  occasions,  viz.  in  May  and 
July, 

Several  females  spawned  in  the  Laboratory  at  the  end  of  September 
and  in  October. 

The  Egg.  When  first  extruded,  the  eggs  are  in  the  mass  of  a  light 
orange  colour;  the  single  egg  is  straw-coloured.  The  eggs  are  nearly 
circular ;  some  are  oval.  Four  eggs  measured  as  follows,  '375  :  '37 :  '37 : 
•35  X  •4  mm. 

As  development  proceeds,  the  colour  of  the  egg  changes  to  a  deep 
amber. 

When  the  e^gs  are  ready  to  hatch  the  amber  colour  has  disappeared, 
and  the  mass  is  of  a  dirty  grey  colour.  The  change  from  the  amber 
to  the  grey  takes  place  not  very  long  before  hatching,  probably  within 
a  mon^. 

The  length  of  the  period  of  incubation  is  not  known.  Meek  suggests 
four  months.    This  is  very  probably  not  an  over-estimate. 

Berried  females  may  be  got  on  the  beach  between  tidemarks  during 
nearly  the  whole  year.  The  eggs  on  different  females  are  in  different 
stages  of  development,  which  indicates  a  more  or  less  extended  spawn- 
ing season. 

Jn  January  at  Dunbar  the  ^gs  of  a  female  were  of  a  dark  amber 
colour,  and  the  eyes  were  present  in  the  embryo. 

In  April  twenty-three  females  were  examined  at  Dunbar.    On  the 
majority  of  these  the  eggs  were  of  a  dirty  grey  colour  (ready  to  hatch) 
in  five  or  six  the  eggs  were  of  a  light  orange  tinge. 

In  May  a  considerable  number  have  been  examined  at  Dunbar  and 
at  the  Bay  of  Nigg.  One  measuring  6  cm.  across  had  eggs  ready 
to  hatch,  and  another  4  cm.  had  advanced  eggs;  seven  had  eggs  of 
a  light  amber  colour,  and  one  of  these  measured  just  under  4  cm.  in 
breadth.  Of  several  crabs  sent  from  the  Dornoch  Firth,  two  had 
orange  eggs,  while  in  the  case  of  the  others,  hatching  was  proceeding. 
In  a  lot  examined  at  the  Bay  of  Nigg  during  this  month  the  smaller 
females  had  advanced  eggs,  the  larger  h&d  orange-coloured  eggs. 

In  June  at  Dunbar  one  of  those  found  had  eggs  ready  to  hatch,' half- 
a-dozen  others  had  orange  eggs. 

In  July  the  eggs  hatdbed  in  the  lahanXarj. 

In  September,  a  female  6  cm.  was  found  carrying  advanced  eg 
the  eyes  were  formed. 

Females  have  been  found  with  empty  egg  capsules  attached  in  con 
siderable  quantity  to  the  swimmerets  in  May,  June,  and  August 
These  crabs  had  hatched  their  eggs  shortly  before  capture. 

These  facts  then  indicate  that  the  hatching  of  Obrctnu^  occurs  over  a 
long  period,  viz.  from  April  to  end  of  July.  Du  Cane  found  that  the 
eggs  hatched  in  March.  In  putting  the  period  during  which  the  Zo^ 
of  this  crab  may  be  found  as  from  March  to  end  of  July,  I  do  not 
think  an  over-estimate  is  made. 

The  fact  moreover  that  crabs  having  eggs  ready  to  hatch,  while  others 
carry  eggs  which  will  not  hatch  for  some  time,  are  got  simultaneously 
points  to  an  extended  spawning  season. 

The  spawning  season  of  Cancer  pagurue  lasts  three  months,  viz. 
Novemb^,  December,  and  January.  Hatching  of  this  form  took  place 
at  Dunbar  in  July  and  August,  and  at  Bay  of  Nigg,  August  and 
September  (end  of).  In  1902,  while  the  eggs  of  certain  of  these  crabs 
were  hatching,  the  eggs  of  other  individuals  were  still  red. 
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The  Larval  Stages. 

The  Larval  stages  of  this  form  are  divisible  into  three  groups :  (1) 
the  Protozoea  stage:  (2)  the  Zoea  stages,  four  in  number:  (3)  the 
Megalops  stage. 

Protozo'ia  (Fig.  160). 

The  so-called  Protozoea  stage  was  described  by  Du  Cane,  Spence 
Bate,  and  other  authors.  It  is  of  very  short  duration.  The  larva 
leaves  the  egg  capsule  in  the  condition  shown  in  the  figure.  It  has 
neither  the  rostral  nor  dorsal  spine.  It  immediately  casts  its  delicate 
integument  and  appears  as  a  Zoea  of  the  I.  stage. 

I  have  not  noticed  the  Protozoea  stage  in  cases  where  the  larvsB 
have  hatched  out  in  a  tank.  It  may  however  be  got  by  washing  the 
egg-mass  of  a  female  during  the  time  the  young  are  hatching. 

Faxon*  gives  a  correct  description  of  this  stage,  and  it  is  not 
necessary  here  to  reoapitulate  it. 

The  Zoea. 

The  Zoea  is  wholly  pelagic. 

It  is  a  feeding  period  during  which  the  Pereiopods  and  Pleopods 
develop. 

Functional  Appendages.  The  Zoea  has  a  cephalothorax,  and  abdomen 
and  telson.  There  is  no  sharper  dividing  line  between  the  cephalon  and 
the  thorax  than  there  is  in  the  adult.  The  thorax  is  only  partly 
developed,  two  thoracic  appendages  alone  being  functional,  viz.  the  First 
and  Second  Maxillipedes.  The  hind  part  of  the  thorax,  to  which 
pertain  the  Third  Maxillipede  and  the  five  Pereiopods,  is  rudimentary. 

The  cephalic  appendages  are  all  present  and  functional :  they  are  the 
Bye,  Antennule,  Antenna,  Mandible,  First  Maxilla,  Second  Maxilla. 

The  abdomen  is  5- jointed ;  the  pleopods  are  rudimentary. 

AU  the  functional  appendages  differ  very  much  from  their  structure 
in  the  adult. 

With  the  exception  of  the  telson  they  are  feeding  and  sensory  organs. 

The  telson,  as  Du  Cane  pointed  out,  functions  mainly  in  assisting  the 
ecdysis  of  the  integument  of  the  appendages.  (Cp,  the  telson  in  the 
Zoea  of  Crangon  vtUgaris.)  The  abdomen  and  telson  are  also  used  for 
intermittent  progression.  The  principal  motor  organs  are  the  setose 
exopodites  of  the  first  and  second  maxillipedes. 

The  Megalops. 

The  Megalops  is  the  connecting  link  between  the  pelagic  Zoea  and 
the  demer^  young  crab.  It  partakes  of  the  characters  of  both.  It 
swims  by  means  of  its  five  pairs  of  pleopods,  after  the  maimer  of  a 
Crangon^  and  also  crawls  about  on  the  bottom  by  means  of  its 
pereiopods. 

In  Crangon  the  Megalops  stage  persists  with  slight  modifications  to 
be  the  adult  condition.  The  Brachyurapass  through  a  Crangon  stage  in 
the  Megalops,  and  then  undergo  further  specialisation  which  affects  the 
abdomen  alone.     The  pleopods  change  in  character,  they  lose  the 

«  « On  some  Points  in  the  Stnictare  of  the  Embryonic  ZoSa  Wardniu  mmnaa  tnd 
Panopeut  Savil'*  Bull  Mus,  Chmpar,  Zoology,  Harvard^  vol  vi,  No.  10,  2  pL,  p.  159. 
Cambridge,  Mass.,  U.S.A. ;  1880. 
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swimming  function.  In  place  of  five  there  are  in  the  later  stages  four 
pairs  of  abdominal  appendages  in  the  female  and  two  pairs  in  the  male. 
In  both  sexes  these  are  now  merely  sexual  organs. 

The  Lasval  Chabaotibs. 

The  PbotozoSa  shows  some  yellow  and  brown  pigment  ;  it  is  the 
pigment  of  the  I.  Zoto  which  shows  through  the  delicate  cuticle. 

The  Zo£A  of  Careimit  nuBnaa  is  readily  distinguished  from  the  other 
Zoeie  which  may  be  taken  along  with  it  in  a  tow-net  collection,  made  in 
Scottish  waters,  by — 

(I)  The  absence  of  the  lateral  spine  of  the  carapace. 

i2i  The  colouration. 

(3)  The  structure  of  the  abdominal  joints. 

On  the  dorsum  of  the  carapace  there  is  a  pair  of  short  hairs  situated 
a  little  behind  the  base  of  the  rostral  spine  (Fig.  159). 

(1)  The  ZoesB  of  Cancer  pagwrue  and  of  certain  other  common 
Brachyura  have  a  strong  lateral  spine  on  the  carapace.  The  carapace 
in  Carcinue  is  plain  (i6.). 

(2)  Ck>louration.  The  Zo^  of  Carcinus  has  to  the  naked  eye  a 
greenish  or  olive  appearance.  On  the  dorsum  just  in  front  of  the  base 
of  the  dorsal  spine  were  is  a  double  blue  spot,  which  by  reflected  light  is 
brightly  luminous.  The  pigments  present  throughout  the  body  of  the 
larva  are  yellow  and  brown  (or  blackV  They  are  laid  down  in  branching 
chromatophores,  and  are  associated,  tne  yellow  being  surface,  the  black 
(or  brown)  deeper.  When  examined  by  means  of  the  microscope,  the 
dark  pigment  is  seen  to  be  arranged  on  the  side  of  the  cephaJothorax 
and  to  pass  down  the  abdomen  in  a  series  of  large  chjromatophores 
located  on  the  ventral  halves  of  the  somites.  On  the  cephalothorax  and 
abdomen  the  yellow  chromatophores  are  associated  with  the  black. 
Over  the  cornea  there  is  a  reticulation  of  yellow  pigment.  The  yellow 
pigment  is  more  or  less  luminous  throughout. 

In  preserved  Zo^  the  black  pigment  alone  is  seen,  and  the  large 
branching  chromatophore  on  the  side  of  the  cephalothorax  is  charac- 
teristic. 

(3)  Abdomen  (Fig.  118).  The  lateral  part  of  the  terga  of  the  2-5 
abdominal  segments  extends  backwards  in  the  I.  Zoea  in  a  rounded 
expansion  over  the  beginning  of  the  succeeding  segment.  The  posterior 
edge  of  this  plate  is  minutely  notched. 

I.-IY.  Zote.  AU  the  Zoi^  stages  show  the  above  characters,  though 
they  vary  in  degree.  The  pigmentation  varies  in  intensity,  some  forms 
showing  a  mudi  darker  greenish  appearance  to  the  naked  eye  than 
others.  The  little  hairs  at  the  base  of  the  dorsal  spine  were  not  made 
ou  in  the  III.  and  lY.  Zoeae  examined. 

The  lateral  expansion  of  the  terga  of  the  abdominal  somites  becomes 
more  prominent  in  the  later  stages ;  in  slume  it  becomes  more  angular 
(Kg.  129). 

The  SepairaiUm  of  the  Four  Zoea  Stages. 

Zote  of  Oaromus  were  obtained  of  four  different  stages  by  means 
of  the  tow-net.  A  certain  amount  of  difficulty  was  experienced  in 
deciding  that  there  were  only  four  stages  in  the  Zo^  period.  This  was 
due  to  ^e  fact  that  the  Zote  of  any  one  stage  vary  in  size  and  may 
also  vary  in  structure. 

The  Protoiote  and  I.  and  II.  Zote  were  hatched  out  and  reared  in 
the  Laboratory.  The  III.  and  lY.  Zote  were  captured  along  with  I. 
and  II.  stages  in  the  tow-net. 
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The  II.,  III.,  and  lY.  Zoeae  obtained  from  the  latter  source  were  kept 
until  they  moulted,  and  the  resulting  stage  was  in  the  case  of  the  firet 
two  the  III.  and  lY.  ZoesB  respectively ;  and  from  the  lY.  Zo^  the 
Megalops  was  obtained.  This  was  the  method  adopted  by  Mortensen* 
in  me  case  of  Falc&man  Fabricii,  and  later  by  myself  with  Orangon 
wdgaris. 

The  variation  in  size  between  Zoeae  of  the  same  stage  was  also 
noticed  in  the  case  of  the  Zoto  of  Grangon.  Gumey  found  the  same 
difficulty  in  the  case  of  the  Zogse  of  Gorystea  oaasivdaunua^  especially  in 
the  second  stage.  He,  however,  came  to  the  conclusion  that  tiiere 
were  only  four  Zoea  stages. 

The  four  stages  are  fairly  widely  separated  by  their  sizes.  Naked- 
eye  drawings  are  shown  alongside  Figs.  159, 148, 147,  and  146.  They  are 
intended  to  give  a  fairly  accurate  idea  of  the  absolute  sizes  of  the  four 
Zoete. 

A  useful  character  for  separating  the  different  stages  is  the  number 
of  setsB  on  the  ezopodite  of  the  first  or  second  maxillipede,  but  this  is 
not  constant. 

In  the  I.  Zoto  there  are  4  setae. 
j>      ^*-        >»        >»       ^      j» 

M        AA-''.        „  „         o       „ 

,,      IV.       „        „      10     „ 

Two  cases  of  III.  Zo^a  were  found  which  had  only  six  setss. 

The  pleopods  afford  a  character  by  which  the  III.  and  lY.  Zoto  can 
be  separated  from  one  another,  and  also  from  the  I.  and  II.  Zo^. 

In  the  I.  and  II.  Zo^  the  pleopods  do  not  project  beyond  the 
ventral  line  of  the  abdominal  somites.  In  III.  and  lY.  they  do  so. 
In  III.  the  pleopods  of  the  second  to  fifth  somites  are  half  the  length  of 
the  abdominal  somite ;  in  lY.  they  are  as  long  as  the  somite. 

In  III.  and  I Y.  the  pereiopods  are  large ;  in  the  latter  they  are 
segmented. 

As  to  the  length  of  the  Zo6a  period  I  have  no  data  except  that  the 
Zoga  of  the  first  stage  which  was  hatched  on  May  15th  moulted  into 
the  second  Zoea  between  the  24th  and  27th  of  the  same  month,  that  is 
after  an  interval  of  not  more  than  twelve  days.  From  this  it  may  be 
fairly  inferred  that  the  Zoea  period  does  not  probably  exceed  a  month. 


Charackra  of  the  Megalops  (Fig.  152)  amd  Ecurly  Young  Stages. 

The  Megalops  oan  be  readily  distinguished  from  the  Megalops  of 
other  species.  It  has  to  the  naked  eye  a  dirty-greenish  or  olive 
colouration.  Microscopic  examination  shows  the  presence  of  a  large 
black  chromatophore  on  the  dorsum,  and  also  that  there  is  no  dorsal 
spine  on  the  carapace.     The  intensity  of  the  pigment  varies. 

Its  integument  is  similar  in  character  to  that  of  the  Zo^,  viz.  very 
transparent,  hyalin. 

The  abdomen  projects  in  line  with  the  cephalothorax ;  it  has  five 
pairs  of  functional  pleopods. 

On  the  basi-ischiopodite  of  the  chela  there  is  a  large  hook. 

The  dactylopodites  and  propodites  of  the  second,  third,  and  fourth 
pereiopods  have  small  serrated  thorns. 

On  the  dactylopodite  of  the  fifth  pereiopod  there  are  three  long 
curved  spines. 

There  is  a  short  rostral  spine. 

*  Mortensen,  "  Undenogelter  OTer  Vor  Almindelige  ReJM  {Pakmon  FaMeii,  Rtk.)/' 
Copenhagen ;  1897 
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The  FiBST  Young  stage  (Fig.  167)  has  none  of  the  characters  of  the 
Megalops. 

The  general  form  of  the  carapace  and  pereiopods  has  changed 
towards  the  adult  condition ;  the  lateral  teeth  of  the  carapace  are  now 
present,  though  not  fully  developed. 

The  integument  is  not  so  transparent  as  in  Megalops;  it  now  shows 
some  definiteness  of  structure ;  it  is  not  yet  calcified.  It  is,  moreover, 
covered  all  over  the  exposed  surfaces  with  minute  "  needle-point "  cilia 
(Figs.  166,  169).  They  are  arranged  singly,  or  in  groups  of  two,  three, 
or  four. 

The  carapace  is  longer  than  it  is  broad. 

The  abdomen  is  tucked  in  under  the  thorax;  the  five  pairs  of 
pleopods  are  present  in  a  degenerate  condition. 

Second,  Third,  and  Fourth  (Figs.  173,  170,  171).  In  the  second, 
third,  and  fourth  stages,  with  increased  bulk,  the  carapace  tends  to 
become  broader  proportionally.  The  lateral  teeth  become  more 
prominent.    The  eyes  become  less  so. 

The  minute  ^'  needle-point"  cilia  were  found  in  all  these  stages.  In  the 
fourth  stage  (4  mm.)  they  were  made  out  on  the  dorsum  of  the  carapace. 

Crab  6'6  mm.  In  this  crab  none  of  the  cilia  were  found  on  the 
carapace.    The  sexual  characters  were  distinguished  at  this  size. 

The  cilia  therefore  apparently  disappear  between  4  mm.  and  5*5  mm. 

The  sexual  characters  were  not  noticed  in  the  ciliated  individuals : 
their  examination  was  not,  however,  an  exhaustive  one. 

The  ciliated  stages  are  probably  non-sexual. 

Development  of  the  Appendages. 

The  appendages  will  be  considered  in  the  following  order: — (1) 
Antennule,  (2)  Antenna,  ^3)  Mandibles,  (4)  Fii-st  Maxilla,  (5)  Second 
Maxilla,  (6)  First  Maxillipede,  (7)  Second  Maxillipede,  (8)  Third 
Maxillipede,  (9)  Pereiopods,  (10)  Branchiae,  (11)  Telson,  Abdomen, 
Pleopocb,  (12)  Eye. 

Antennule,  a.,  Plate  vii. 

I.  (Figs.  2  and  33).  The  antennule  of  the  first  Zoea  is  2-jointed,  a 
short  proximal  and  a  long  distal  joint.  It  is  of  cylindrical  form,  and 
is  slightly  curved.  It  bears  at  its  extremity  five  sensory  tubes ;  of  these 
two  are  long,  the  others  short.  These  tub€»  are  connected  directly  with 
the  ganglion  which  is  seen  occupying  nearly  the  whole  of  the  long 
joint.  When  the  antennule  is  examined  in  situ  in  the  cephalic  region 
(Fig.  33),  the  short  first  joint  appears  to  be  sunk  through  the  integument 
into  the  cephalic  region. 

During  the  remaining  Zoea  stages  the  number  of  sensory  tubes 
increases,  and  the  shape  of  the  long  joint  changes  to  a  pear-shape. 

II.  (Fig.  3).  The  aesthetaj9cs  (sensory  tubes)  are  six  in  number ; 
of  these  one  is  very  short,  the  others  vary  in  length  and  thickness. 

III.  (Fig.  4).  In  the  specimen  of  the  third  Zoea,  only  five  aesthetascs 
were  found,  but  they  were  arranged  differently  from  the  previous 
stage ;  four  were  terminal,  and  the  fifth  arose  a  little  distance  short 
of  the  tip. 

IV.  (Fig.  6).  There  were  now  seven  sensory  tubes;  four  of  these 
were  terminal,  and  the  remaining  three  arose  together  a  little  behind 
the  other  group. 

The  first  joint  of  the  antennule  was  not  noticed.  The  shape  of  the 
long  joint  has  altered  considerably,  and  it  is  now  constricted  at  its 
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middle:  a  joint  was  not  satisfactorily  made  out.  A  swelling  has 
appeared  on  its  distal  half.  This  is  the  rudiment  of  the  single- jointed 
process  of  the  Megalops.     The  ganglion  is  in  the  distal  half  of  the  joint. 

Mbqalops  (Fig.  29).  The  antennule  is  now  a  very  different  organ. 
It  is  2-branched.  The  first  joint  of  the  appendage  in  the  I.  Zo^a 
is  no  longer  to  be  made  out ;  it  has  probably  fused  with  the  cephalon. 
The  antennule  consists  of  seven  joints,  a  large  basal  joint,  triangular  in 
shape,  representing  the  broad  proximal  half  of  the  appendage  in  lY. 
Zoea,  and  six  other  joints  which  represent  the  distal  half  of  the  long 
joint  in  lY.  The  second  and  third  joints  are  broad,  and  contain  within 
them  the  ganglion,  now  divided  into  two.  The  third  joint  has  a  broad 
distal  end,  from  the  projecting  comer  of  which  a  single-jointed 
appendage  arises.  The  latter  joint  is  tapered,  constricted  at  its  middle, 
and  bears  four  terminal  smooth  hairs ;  and  two  other  shorter  hairs  arise 
from  the  joint  as  shown  in  the  figure.    It  is  the  endopodita. 

Distal  to  the  third  broad  joint  there  are  four  narrower  joints :  the 
fourth,  fifth,  and  sixth  are  short,  the  seventh  a  long  joint  constricted 
at  its  middle.  There  are  three  main  groups  of  aesthetascs  attached  to 
the  last  three  joints.  On  the  fifth  joint  there  are  three ;  on  the  sixth, 
five  (in  one  case  four) ;  and  on  the  seventh  a  group  of  three  about  the 
middle  of  the  joint,  and  a  single  one  a  little  short  of  the  end  of  the 
joint.    On  the  end  of  the  joint  tibere  is  a  long  sparsely  ciliated  hair. 

There  are  several  short  hairs  distributed  over  the  other  joints :  these 
are  shown  in  the  sketch. 

The  first  joint  contains  the  auditory  organ,  for  a  minute  description 
of  which  see  Hensen's*  and  Prentiss*t  papers. 

The  sensory  tubes  are  connected  by  tubes  with  the  ganglion,  which  is 
not  single  but  composed  of  difierent  ganglia,  which  appear  to  serve 
different  aesthetascs  or  groups  of  aesthetascs.  The  compound  ganglion  is 
situated  in  the  second  and  third  joints.  From  the  position  of  the 
ganglion  we  are  able  to  homologate  the  different  portions  of  the 
antennule  of  the  Megalops  with  that  of  the  lY.  Zoea.  The  lower  half 
of  the  long  pear-shaped  joint  becomes  the  first  joint  of  the  Megalops ; 
and  the  remaining  six  joints  and  the  short  appendage  from  the  third 
joint  are  derived  from  the  distal  half  of  lY.  The  little  1 -jointed 
appendage  is  the  endopodite :  the  aesthetasc-bearing  appendage  is  the 
exopodite. 

In  GardntLS  we  have  an  exactly  similar  condition  to  what  is  found  in 
Ch'cmgoii  vtUgaris,X  In  the  latter  the  auditory  organ  is  in  the  first  joint ; 
the  compound  ganglion  is  located  in  the  second  and  third  joints,  and 
from  the  the  third  joint  arise  an  exopodite  [3-jointed]  bearing  groups 
of  aesthetascs,  and  an  endopodite  [2- jointed]  bearing  hairs  only.  In 
Orangan,  however,  the  antennule  in  the  YI.  stage  (Megalops)  is  straight, 
whereas  in  Cktrcintis  the  antennule  is  bent  over  on  itself. 

1.  (Figs.  18, 20, 21.)  In  the  first  young  stage  the  condition  is  practi- 
cally identical  with  that  of  the  Megalops,  e  tcept  that  with  increase  in 
size  the  joints  are  more  numerous.  The  first  thi^  joints  are  unchanged, 
except  in  size,  but  the  terminal  joint  of  the  exopodite  is  now  segmented, 
and  the  I  -jointed  endopodite  is  now  2- jointed.  That  is,  the  antennule  has 
now  eight  joints,  with  a  2-jointed  endopodite  rising  from  the  third 
joint.  The  endopodite  and  exopodite  are  bent  down  towards  the  third 
joint. 

*  Hensen,  "Studien  liber  daa  Geh&rorgan  der  Deoapoden,"  ZeiUekr,  /•  msteMchafL 
ZooloQie,  Bd.  18,  p.  819  ;  1868  ;  4  Taf.  ^ 

t  Prentiss,  **The  Otooyst  of  Dscapod  CruBtooea:  its  Strootnre,  Development,  and 
Functions/'  Bull.  Mtu,  Comva^.  Zoology,  Harvard  toI.  xxzvi,  Na  7, 10  pi.  Cambridge, 
U.S.,  A.,  1901. 

XOp,ca. 


Digitized  by  VjOOQIC 


144  Part  III. — Twenty^first  Annual  Report 

The  number  of  aesthetascs  was  found  to  be— four  in  the  proximal 
group,  four  in  the  next,  three  in  the  distal^  and  beyond  Uiat  group  a 
single  aeethetasc  arose  from  the  middle  of  the  end  joint. 

The  exopodite  bears  a  lonff  smooth  terminal  hair. 

A  few  minute  *'  needle-point  **  cilia  were  found  on  the  second  joint. 

Antenna,  A.,  PI.  vii. 

I.  (fig.  16).  The  antenna  of  the  I.  Zo^  consists  of  a  single  basal 
joint  which  is  produced  distallj  into  a  long  spine,  serrated  on  both  sides 
(Fig.  1,  6).  At  the  distal  end  of  the  ioint  there  articulates  a  branch 
consisting  of  a  long  narrow  joint  which  bears  two  smooth  spines,  one 
very  long,  the  other  short.  The  distal  end  of  the  long  joint  is  serrated 
(Fig.  1,  a),  and  the  short  spine  rises  from  a  projecting  comer  of  the 
same.  Ttna  branch  iis  the  exopodite,  and  it  is  the  homologue  of  the 
scale  of  the  antenna  of  Orcmgan  vulgaris.  It  is  present  in  the  Zoea, 
but  absent  in  the  adult. 

The  serrated  process  is  the  endopodite,  and  from  it  is  developed  the 
flagellum,  %.e.  the  antenna  of  the  adult.  On  the  proximal  part  of  the 
process  there  is  a  swelling  («U7,  Fig.  16),  which  is  the  rudiment  of  the 
flagellum.  During  the  succeeding  Zo^  stages  it  grows  in  size  along- 
side but  quite  independently  of  the  serrated  process.  In  this  respect 
Careinus  differs  from  Crangon.  In  the  latter  the  serrated  process 
develops  into  the  flagellum.  The  future  whip  -first  appears  in  the  wide 
proximal  part  of  the  process,  and  as  it  grows  it  absorbs  the  serrated 
portion  till  the  latter  becomes  merely  a  tuft  of  hairs  on  the  end  of  the 
former.  In  CarcmuSf  however,  in  the  IV.  or  last  Zo^  stage  the 
serrated  process  is  as  large*  and  important  proportionally  as  in  the  I. 
Zoea. 

The  serrated  process  in  both  forms  is  a  character  of  the  Zoto  alone. 

During  the  succeeding  Zoea  stages,  development  in  the  antenna  takes 
place  only  in  the  bud  of  the  flagellum,  the  other  parts  I'emain  unchanged 
in  form,  though  they  increase  in  size. 

II.  (Fig.  17).  The  rudimentary  flagellum  is  now  prominent  as  a 
conical  protuberance. 

III.  (Figs.  4, 5).  The  flagellum  is  now  half  the  length  of  the  serrated 
process. 

TVt  (Fig.  6).  The  flagellum  is  now  almost  as  long  as  the  serrated 
process.    The  exopodite  hBa  diminished  in  relative  size. 

Meqalops  (Fig.  11).  The  antenna  now  has  its  adult  form.  It 
consists  of  nine  joints,  the  first  three  are  wider  than  those  that  follow. 
The  latter,  with  one  exception,  viz.  the  fourth  joint  of  the  antenna,  are 
long  narrow  tapering  joints.  The  antenna  is  furnished  with  two 
prominent  long  smooth  stiff  hairs.  They  arise  from  the  distal  end  of 
the  seventh  joint.  With  them  are  associated  two  short  hairs.  The 
terminal  joint  bears  three  stiff  smooth  slender  hairs,  and  round  the 
distal  edge  of  the  fifth  joint  there  is  a  ring  of  four  short  hairs.  On  the 
third  joint  there  is  one  short  hair,  and  on  the  first  joint  there  are  three 
similar  hairs.  In  another  Megalops  the  antenna  had  only  eight  joints, 
the  fifth  and  sixth  joints  of  the  form  drawn  being  fused  together.  The 
first  joint  of  the  antenna  appears  to  be  the  protopodite,  and  is  probably 
the  homologue  of  the  basal  joint  of  the  antenna  of  the  Zoea. 

1 .  (Figs.  7, 21,  and  23).  In  the  first  young  stage  there  is  little  change 
from  the  condition  in  the  Megalops.  Considerable  variation  was  found 
in  the  antennae  of  different  individuals.  In  one  (Fig.  7)  there  were 
ten  joints ;  the  arrangement  of  hairs  was  practically  tiie  same,  except 
that  a  joint  seemed  to  have  been  added  to  the  first  three  joints,  so  that 
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the  little  rounded  joint  bearing  the  single  hair  is  now  the  fourth,  instead 
of  third  as  in  the  Megalops,  and  also  in  another  first  young  form.  In 
Figs  21  and  23  the  antennie  of  the  right  and  left  sides  of  a  first  joung 
stage  specimen  are  shown.  In  Fig.  23,  however,  the  first  two  joints  are 
not  given.  The  antenna  of  the  right  side  is  incompletely  developed. 
This  may  be  in  consequence  of  an  injury,  and  the  part  may  be  in  process 
of  r^roduction.  The  antenna  of  the  left  side  was  9-jomted,  bnt  had 
not  the  two  long  hairs  on  the  seventh  joint. 

The  first  joint  shows  a  recess  in  its  outer  surface,  and  behind  it  a 
tooth.  A  few  more  hairs  are  found  on  the  first  joint,  and  some  of 
these  are  ciliated. 

The  first  three  joints  have  scattered  over  their  surfaces  minute 
"needle-point"  cilia,  which  are  arranged  singly  or  in  groups  of  2,  3, 
or  4.    These  cilia  are  an  important  character  in  the  first  young  stage. 

Mandiblb,  mn,  PI.  vii. 

I.  (Fig.  8).  The  Mandible  is  1 -jointed.  It  consists  of  two  distinct 
parts,  a  cutting  edge  («),  and  a  massive  crushing  crown  (or).  Alongside 
the  crown  a  large  triangular  tooth  (i\  rises  in  line  with  the  cutting  edge. 
There  is  no  palp.  Spence  Bate  arew  attention  to  the  resemblance 
between  the  mandible  of  the  Zoea  of  Carcinua  and  that  of  an  amphipod. 

II.  (Fig.  24),  III.  (Fig.  22),  lY.  (Fig.  9^.  In  the  remaining  Zo^ 
stages  the  mandible  retains  the  characters  of  the  I.  Zo^. 

Megalops  (Fig.  26).  The  mandible  is  now  very  much  changed.  The 
cutting  edge  ends  in  a  prominent  stout  angle.  It  has  a  rounded  cutting 
edge  and  a  3- jointed  palp.  The  palp  (Fig.  26,  h)  has  on  its  end  joint  a 
series  of  seven  stout  short  hairs,  which  are  provided  with  stiff  cilia 
(Fig.  27).     The  palp  arises  from  the  upper  side  of  the  mandible. 

1.  (Fig.  10.)  The  inferior  comer  of  the  cutting  edge  is  turned  up, 
The  hairs  on  the  palp  have  increased  in  number.  Otherwise  the 
mandible  is  little  changed.     The  figure  shows  the  upper  surface. 

Lahrwm^  Ir.    Labium^  Ih.    Plate  vii. 

The  labrum  of  I.  Zoea  is  shown  in  Fig.  33 ;  the  labium  is  seen  in 
Fig.  26. 

First  Maxilla,  Im,  Plates  vii.  and  viii. 

I.  (Fig.  14^.  The  first  maxilla  has  a  2-jointed  protopodite.  The 
inner  edge  of  each  lobe  is  furnished  with  toothed  spines.  Rising  from 
the  second  joint  there  is  a  2-jointed  palp. 

The  palp  bears  at  its  extremity  six  stiff  blunt  hairs,  one  of  which  has 
on  its  proximal  half  a  few  long  cilia.  Of  the  others  one  or  two  are 
minutely  serrated  (Fig.  34,  a),  ^ere  is  a  similar  hair  on  the  first  joint 
of  the  palp. 

The  spines  on  the  protopodite  lobes  are  strong,  with  large  teeth  or 
stout  l^iceolate  cilia.  On  the  upper  lobe  there  are  five  spines ;  on  the 
lower  lobe  there  are  seven.  The  latter  are  provided  with  long  lanceolate 
cilia,  as  are  also  certain  of  the  spines  of  the  upper  lobe.  l^gs.  31,  32, 
and  34,  6,  o,  are  spines  of  the  protopodite  lobes.  The  spines  are  similar 
to  those  found  on  the  first  maxilla  of  the  Zo^  of  Orcmgon  vtUgaria. 

On  the  lower  edge  of  the  upper  lobe  there  were  three  groups  of  cilia. 
They  were  not  noticed  in  the  other  Zoea  stages. 

II.  (Fig.  37).  The  first  maxilla  has  gained  a  number  of  spmes, 
eight  being  present  on  each  lobe.    On  the  outer  edge  of  the  upper 
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lobe  there  is  a  short  plumoee  seta,  and  on  the  inferior  edge  a  short  plain 
hair. 

IIL  (Figs.  35  and  38).  The  condition  is  similar  to  the  preceding. 
The  little  plumose  hair  which  is  seen  on  the  outer  edge  of  the  upper 
lobe  is  shown  in  Fig.  12. 

Fig.  15  is  an  enlturged  drawing  of  the  palp. 

rV.  (Figs.  13  and  36).  In  this  stage  one  spine  more  was  found 
on  the  upper  lobe,  and  one  fewer  on  the  lower  lobe  than  in  III.,  i.e,  ten 
on  the  upper  and  seven  on  the  lower. 

In  the  specimen  dissected  the  two  first  maylllffi  were  not  alike.  The 
palp  of  one  side  was  normal  (Fig.  13),  while  the  palp  of  the  first  maxilla 
of  the  other  side  had  a  single  hair  attached  to  the  middle  of  the 
second  joint  (Fig.  36),  in  this  recalling  the  structure  of  the  palp  of 
the  first  maxilla  in  the  Megalops  of  Grwngon  wigaris. 

Megalops  (Fig.  47).  The  first  maxilla  in  this  stage  retains  a  general 
resemblance  to  the  Zoea  condition.  It  is  2- jointed.  From  the  basal 
joint  rises  a  narrow  lobe.  The  second  joint  forms  a  large  lobe,  on  the 
outer  side  of  which  there  is  the  palp.  Except  for  an  increase  in  the 
number  of  spines  on  the  two  lobes  their  armature  has  not  changed 
much. 

The  palp,  however,  is  now  a  single- jointed  fiattened  appendage,  which 
is  bent  on  itself. 

In  this  specimen  also  the  two  first  maxillse  differed,  viz.  in  the 
number  of  spines  on  the  lobes. 

1.  (Fig.  42.)  The  palp  is  now  2- jointed.  The  first  joint  is  broad  and 
peculiarly  shaped ;  it  bears  two  smooth  hairs  at  its  middle.  The  second 
joint  is  bent  down  away  from  the  lobes,  and  carries  two  terminal 
smooth  hairs. 

The  armature  of  the  two  lobes  is  shown  in  the  sketch. 

Sboond  Maxilla,  2m,  Plates  viii.  and  ix. 

The  second  maxilla  consists  of  two  joints,  vide  Fig.  55,  which  shows 
the  appendage  in  the  lY.  Zoea.  The  first  joint  (prot,  ib,)  has  a  long 
lobe  (] ')  attadied  to  it.  This  appears  to  be  simply  a  process  of  the  first 
joint,  not  segmented  off  from  it.  The  upper  joint  is  cleft  into  two  lobes 
(Z',',  and  I'"),  To  its  outer  edge  is  attached  the  scaphognathite  which  is 
the  homologue  of  the  palp  in  the  first  maxilla.  There  is  then  in  the 
second  maxilla  a  condition  similar  to  that  of  the  first  maxilla.  Gurney 
in  his  drawing  of  the  second  maxilla  in  the  I.  Zoea  of  Coryates  indicates 
a  condition  resembling  that  described  above.  It  is  possible  that  the  top 
lobe  (t")  is  the  endopodite,  but  in  none  of  the  stages  was  it  seen  to  be 
segmented  off. 

I.  (Figs.  45  and  76V  The  endognath  then  consists  of  three  lobes,  of 
which  the  two  upper  form  the  large  lobe,  and  the  third  the  small  lower 
lobe.  Each  lobe  bears  on  its  inner  edge  a  number  of  bristles,  which  are 
grouped  on  sub-divisions  of  the  lobes.  The  spines  on  the  upper  double 
lobe  are  long  stiff  hairs,  some  of  which  are  provided  with  a  few  long  lanceo- 
late cilia,  others  are  minutely  serrated  on  their  distal  halves  (Figs.  44 
and  54).  On  the  lowest  lobe  the  spines  are  adorned  with  long 
lanceolate  cilia  (Fig.  50).  The  spine  formula  is  (5  -f  3  :  4  -h  5)  :  (4 
-f  3).     Oertcdn  of  these  resemble  spines  that  are  found  on  the  fii^ 

On  the  upper  and  lower  edges  of  the  lobes  there  are  groups  of 
delicate  cilia. 

The  scaphognathite  is  small  and  bears  five  long  plumose  seteo.  The 
same  number  was  f  oimd  by  Gurney  in  Corystea  and  by  Mortensen  in 
Pakenuni  FabrUni,     In  Orangan  vulgaris  also  there  are  five  sete. 


Digitized  by  VjOOQIC 


of  the  Fishery  Board  for  Scotland.  147 

II.  (Fig.  39).  The  number  of  spines  found  on  the  second  maxilki 
drawn  was  (5  +  3  :  4  +  5)  :  (3  +  3). 

The  scaphognathite  had  nine  plumose  setse. 

III.  (Fig.  61).  The  spine  formtda  found  in  this  example  was  (5  +  3 : 
6 +  5):  (4 +  3). 

There  were  18  plumose  setae  on  the  scaphognathite. 

lY.  (Figs.  40  and  55).   The  spine  formula  was  (5  +  3  : 5  +  5) :  (4  +  3). 

In  III.  and  lY.  Zote  then  there  is  one  spine  more  than  in 
I.  Zo^ 

The  scaphognathite  bore  24  setee. 

Mbqalops  (Fig.  46).  While  the  general  form  remains  similar,  the 
second  maxilla  has  changed  greatly  in  the  proportions  of  its  several 
parts.  The  scaphognathite,  which  during  the  Zoto  stages  was  rapidly 
growing  larger,  constitutes  now  the  greater  part  of  the  appendage. 
The  prominent  spines  of  the  Zoea  are  now  replaced  by  short  smooth 
stiff  hairs. 

The  2-jointed  structure  of  the  second  maxilla  is  still  evident.  The 
larffe  top  lobe  has  become  differentiated  into  two  parts,  the  upper  of 
which  is  a  conical  process  devoid  of  hairs,  the  other  a  bifid  lobe  bearing 
the  short  smooth  hairs.  The  lower  lobe  is  more  deeply  cleft ;  on  its 
upper  half  it  bears  two  short  smooth  hairs,  and  on  its  lower,  four  hairs, 
one  of  which  is  provided  with  several  long  cilia,  while  a  second  has  one 
or  two  serrations. 

The  numbers  of  hairs  on  the  endognath  are  as  follows:  (0:3  +  3:3  + 
4):  (2:2  +  2). 

The  scaphognathite  bears  39  short  plumose  sete. 

On  the  surface  of  the  scaphognathite  there  are  three  little  hairS|  and 
on  the  middle  lobe  of  the  endognath,  two  similar  hairs. 

1.  (Fig.  59).  The  top  division  of  the  endognath  now  bears  a  single 
stiff  hair  at  the  middle  of  its  length.  The  hair  arrangement  is  (1 : 2  + 
4:6):  (3 +  4). 

Of  the  four  hairs  on  the  bottom  part  of  the  lower  lobe,  three  are 
ciliated. 

The  middle  portion  of  the  endognath  is  now  segmented  off  from  the 
rest  of  the  appendage. 

The  number  of  ^ort  plumose  setae  fringing  the  scaphognathite  is 
largely  increased.     On  its  surface  a  few  short  hairs  were  noticed. 

The  Maxillipbdbs,  mp,  Plates  viii,  ix.,  x. 

In  the  Zoto  two  maxillipedes  only  are  functional,  viz.  the  first  and 
second  pairs.  They  act  as  feeding  organs,  and  also  through  the  action 
of  their  seta-bearing  exopodites,  serve  as  the  principal  organs  of  locomo- 
tion. The  third  maxillipede  is  not  fully  developed  until  the  Megalops 
stage. 

Spence  Bate  stated  that  ''  at  the  base  of  these  two  last  pairs  of 
appendages  [2nd  and  3rd  maxillipedes]  the  germ  of  the  future  branchiae 
may  be  distinguished." 

When  the  first  and  second  maxillipedas  are  examined  in  sUu  the 
protopodite  appears  to  consist  of  three  joints  (fig.  76).  This,  in  view  of 
Hansen's*  theory  of  the  3- jointed  protopodite,  is  of  some  moment.  Two 
of  the  joints — viz.,  the  long  joint  and  the  ^ort  one  proximal  to  it — 
are  distinct.  The  *' joint''  connecting  the  latter  to  the  thorax  is 
tapered,  and  it  is  an  open  question  whether  it  is  really  a  joint  of  equal 

*  Hansen^"  A  Contribution  to  the  Morphology  of  the  Limbt  and  Month-parta  of 
OroiUoeani  and  Insects,"  The  Annali  and  Magatine  of  Naiwral  Hittory  VI.),  toL  zii., 
1893,  p.  417. 
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value  to  the  two  others.  It  appears  rather  to  be  a  bundle  of  muscles 
enclosed  in  a  thin  chitin.  I  have  not  satisfied  myself  that  it  is  a  true 
joint  and  in  the  following  description  have  neglected  it. 

First  Maxillipede,  1  mp,  Plates  viii.  and  iz.  (Fig.  78). 

I.  (Figs.  57,  76,  and  85).  The  first  maxillipede  consists  of  a  2- jointed 
protopodite.  The  first  is  short,  the  second  is  a  long  joint.  To  the 
latter  are  attached  the  endopodite  and  the  exopodite. 

The  exopodite  is  a  2-jointed  branch  bearing  four  long  densely 
plumose  setae.  Two  of  these  are  terminal,  and  two  arise,  one  on  each 
dde,  a  little  behind  the  former. 

The  endopodite  is  5-jointed,  and  is  furnished  with  a  number  of  long 
serrated  haurs.  On  the  end  joint  (Fig.  78)  there  are  four  serrated  hairs 
and  a  short  smooth  hair.  On  the  second  joint  there  are  two  of  the 
former,  on  the  third  joint  one,  and  on  the  second  and  first,  two  haire 
each. 

The  protopodite  has  a  number  of  smooth  hairs.  Two  arise  from  its 
innel:  edge  dose  to  the  base  of  the  endopodite.  Six  more  are  found  on 
other  parts  of  the  inner  edge.  The  formula  of  the  arrangement  of  hairs 
on  the  protopodite  and  endopodite  was,  0:4  +  2  +  2:  2:2:1:2:1+ 4- 

II.  (Fig.  51).  With  an  increase  in  size  little  difference  is  found  in 
this  stage. 

There  is  an  extra  hair  on  the  second  joint  of  the  protopodite,  and 
certain  of  the  hairs  on  it  have  a  few  short  cilia. 

The  exopodite  has  now  six  plumose  setse,  the  two  new  setae  having 
been  added  one  on  each  side  and  a  little  behind  the  original  four. 

III.  (Fig.  53).  The  principal  change  in  this  stage  is  the  addition  of 
two  more  setee  to  the  exopodite,  making  in  all  eight  setae.  Vide  Fig.  52, 
which  shows  the  end  of  the  exopodite,  side  view. 

In  two  Zoto  which  from  the  stage  of  development  of  the  pereiopods 
and  pleopods  evidently  belonged  to  this  stage,  viz.  the  III.,  the  exopo- 
dites  of  the  first  and  second  maxillipedes  had  six  swimming  setae. 

On  the  first  joint  of  the  protopodite  in  this  stage  a  small  process  was 
seen  which  is  the  epipodite  (ep). 

lY.  (Fig.  41).  The  exopodite  has  now  ten  swimming  setae.  In 
Corystea  (Gumey)  the  exopodite  had  in  this  stage  twelve  setae.  An 
additional  spine  was  found  on  the  last  joint  of  the  endopodite. 

The  hair  formula  was,  0:6  +  2:2:2:1:2:4. 

The  epipodite  (ep')  is  now  large  and  prominent  (Fig.  67). 

MsQALOPS  (Figs.  43  and  49).  The  first  majdllipede  now  approaches 
the  adult  condition. 

The  protopodite  is  3-jointed.  The  first  joint  bears  the  epipodite ;  it  is 
the  first  joint  in  the  Zo^  The  second  and  third  joints,  AT,  represent 
the  single  long  second  joint  of  the  Zoea. 

The  endopodite  is  a  1 -jointed  hammer-shaped  fiattened  process, 
bearing  on  its  upper  edge  three  short  smooth  hairs. 

The  exopodite  is  2-jointed,  and  is  bent  at  a  right  angle.  On  the 
distal  end  of  the  first  joint  it  has  usually  two  plumose  setae,  sometimes, 
as  in  the  example  drawn,  one  only.  The  second  joint  shows  a  line 
crossing  it  obliquely,  which  indicates  a  rudimentary  joint.  It  bears 
four  plumose  setae. 

The  second  and  third  protopodite  joints  are  furnished  along  their 
inner  edges  with  a  number  of  hairs,  some  of  which  are  ciliated  (Fig.  49). 

The  epipodite,  which  is  a  process  of  the  first  joint,  bears  eight  long 
thin  slightly  curved  hairs.  They  are  stiff,  and  are  found  mainly  on  the 
outer  edge.    On  the  "  heel "  of  the  epipodite  is  a  pair  of  smooth  hairs. 
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1.  (Figs.  48,  58,  and  60.)  In  this  stage  the  first  maxUlipede  has 
altered  considerably.    The  protopodite  joints  are  no  longer  distinct. 

The  exopodite  is  3-jointed.  It  is  furnished  with  four  terminal 
setae  and  a  hair  close  to  the  tip.  The  ''  elbow  "  joint  is  not  a  movable 
one. 

The  endopodite  (Fig.  60)  has  a  peculiar  form.  It  is  twisted  on  its 
long  axis,  and  has  a  flat  broad  extremity  upon  which  there  are  ei^ht 
short  smooth  hairs.  Its  inner  edge  bears  three  short  hairs,  of  wmcfa 
two  are  plumose. 

The  protopodite  lobes  (Fig.  58)  are  now  long  and  narrow.  They  are 
profusely  supplied  with  spines,  of  which  throe  of  different  kinds  are 
shown  in  Figs.  56,  62,  and  63. 

The  epipodite  has  more  filaments.  Of  these  13  are  on  the  outer  edge, 
four  on  the  inner  edge  of  the  proximal  half,  and  one  on  the  surface  of 
the  latter.    On  the  ''  heel "  there  are  three  stout  serrated  hairs. 

Second  Maxjllipedb,  2  mp,  Plates  viii.  (Fig.  51)  and  ix. 

I.  (Figs.  68,  76,  83  and  85).  The  second  maxillipede  resembles  the 
first  maidllipede,  but  differs  from  it  in  the  size  of  its  endopodite. 

It  has  the  2-jointed  protopodite,  a  2-jointed  exopodite  which  bears 
four  plumose  setae,  and  a  3-jointed  endopodite. 

On  the  long  protopodite  joint  (the  second)  there  were  on  the  inner 
edge  four  hairs,  of  which  two  had  a  few  dlia. 

The  endopodite  (Fig.  83)  bears  on  each  joint  a  strong  serrated  spine, 
that  of  the  third  joint  being  the  longest,  while  that  (^  the  first  is  the 
shortest.  On  the  end  joint  there  is  in  addition  a  long  slender  hair 
and  three  shorter  hairs.  The  former  and  one  of  the  latter  show  a 
single  serration  each. 

The  hair  formula  was,  0:4:1:1:5. 

On  the  first  joint  of  the  protopodite  a  rudimentary  epipodite  was 
made  out  {ep,  Fig.  85). 

II.  (Fig.  51).  In  this  stage  there  is  little  that  calls  for  special 
mention,  except  that  the  hairs  and  spines  are  with  one  exception  all 
serrated. 

The  exopodite  has  six  plumose  setae. 

III.  (Fig.  65).  The  endopodite  showed  on  its  last  joint  six  hairs 
(Fig.  70),  i.e.  one  more  than  in  the  two  preceding  stages. 

The  endopodite  has  eight  plumose  setae. 

lY.  (Fig.  66).  In  tlus  case  the  same  number  of  hairs  was  found  on 
the  endopodite  as  in  the  I.  and  II.  Zoeae. 

The  plumose  setae  of  the  exopodite  are  now  ten  in  number. 

The  epipodite  {ep)  on  the  first  joint  of  the  protopodite  is  now  laige,  as 
is  also  another  process  which  is  a  branchia  (6r). 

Mboalops  {^g»  64).  The  protopodite  is  2-jointed,  and  from  the  first 
joint  arise  a  branchia  (br)  and  the  epipodite  iep).  It  is  probable  that 
another  branchia  is  present,  but  it  was  not  made  out.  The  protopodite 
joints  are  broad  and  short.  The  second  is  the  homologue  of  the  long 
second  joint  in  the  Zo^. 

The  exopodite  is  2-jointed,  and  the  second  or  distal  joint  shows  a 
line  of  segmentation  across  it.  At  the  elbow  there  is  a  thickening  of 
the  integument,  probably  strengthening.  The  exopodite  haa  four 
plumose  setae. 

The  endopodite  is  5- jointed  and  bent.  The  last  two  joints  are  armed 
with  stout  serrated  spines.  On  the  fifth  joint  there  are  Aye  serrated 
spines  and  two  smooth  hairs,  on  the  fourth  two  serrated  spines  and  one 
smooth  hair,  and  on  the  third  and  second  joints  one  smooth  hair 
each. 
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The  epipodite  is  small  and  has  no  filaments. 

1.  (£^.  71.)  The  appendage  is  now  more  specialised.  The  proto- 
podite  joints  are  no  longer  distinct,  but  f  nsed. 

The  epipodite  is  still  smaU  and  without  filaments. 

The  branchia  shows  a  little  segmentation. 

The  5-jointed  endopodite  retains  the  character  of  the  preceding 
stage,  but  its  first  and  second  joints  have  now  a  number  of  ciliated  hairs. 
Emarged  drawings  of  two  of  the  spines  on  the  fourth  and  fifth  joints 
are  shown  in  Figs.  75  and  87. 

The  ezopodite  is  of  three  segments.  The  first  is  broader  aad  bears 
on  its  outer  edge  an  expanded  plate-like  ridge,  the  edge  of  which  has  a 
series  of  teeth.  On  its  proximal  part  there  are  two  short  plumose 
hairs.  Distal  to  these  there  are  ^^^  curved  teeth,  three  of  which  have 
little  lateral  teeth,  while  the  remaining  two  are  plain  (Fig.  71,  a). 
Opposite  the  upper  part  of  the  ridge  there  are  two  similar  teeth.  The 
third  joint  bears  five  plumose  setae  and  a  plain  hair. 

Third  Maxilupbdb  and  Pebeiopods. 

The  third  maxiUipede  and  the  five  pereiopods  are  not  functional  in 
the  Zo^  stages ;  they  are  found  in  the  I.  Zoea  as  buds,  forming  with 
the  diminutive  sternum  region  pertaining  to  them  a  hemiepherical  mass 
situated  between  the  bases  of  the  second  pair  of  maxillipodes  and  the 
first  abdominal  segment.  The  mass  lies  as  it  were  in  a  cup-shaped 
depression.  It  is  seen  in  side  view  in  Fig.  76,  and  in  ventral 
view  in  Fig.  85.  The  sternal  region  is  an  o^  plate  or  disc,  and  is 
surrounded  on  both  sides  by  tibe  dosely-packed  buds  of  the  third 
maxillipedes  and  pereiopods.  The  sternum  shows  some  indication  of 
segmentation. 

The  buds  of  the  third  maxiUipede  and  pereiqpods  were  shortly 
described  by  Spence  Bate  as  follows  {p.  59S) :— "  Posterior  to  the  last  pair 
of  members  that  I  have  described  [maxillipedes],  several  sacs  are  visible. 
These  evidently  contain  the  germs  of  the  five  pairs  of  pereiopoda,  or 
true  ambulating  legs,  the  most  anterior  of  which  I  think  I  have  been 
enabled  to  perceive  lying  folded  within  the  sac,  as  shown  in  Plate  XL., 
Fig.  10,  Some  of  the  small  sac-buds  probably  are  the  germs  of  the 
future  branchiie,  and  it  is  not  improbable  that  in  the  embryonic  condition 
they  fulfil  the  object  of  their  design  sufficiently  well  for  so  immature  a 
creature.''*  That  respiration  is  carried  on  by  the  buds  of  the  gills 
is  not  at  all  likely. 

In  tracing  the  development  of  the  branchiie  it  will  be  shown  that, 
during  the  present  research,  conditions  were  observed  partly  in  agree- 
ment with  the  view  expressed  by  Hansen  regarding  the  connection 
between  the  limbs  and  the  branchis.  According  to  that  author,  the 
explanation  of  ''the  fact  that  in  the  Decapods  branchiss  are  found  upon 
the  pleura,  upon  the  arthrodial  membrane  between  the  pleune  and  the 
limb,  and  also  upon  the  ooxopodite,"  is  to  be  found  in  the  view  that 
"  the  portion  of  tiio  pleurae  provided  with  branchise  is  to  be  regarded  as 
originally  belonging  to  the  limb,  so  that  we  now  find  its  vanished 
segment  represented  by  branchia  alone.  ** 

Third  Maxillipedb,  dmp.  Plates  ix.  and  x. 

I.  ^Figs.  69,  76,  and  85).  The  third  maxiUipede  is  a  bifid  bud ;  the 
farancxieB  are  of  unequal  breadth ;  the  narrower  is  the  exopodite.  On  the 
outer  surface  there  are  two  swellings ;  the  smaUer,  which  is  distal,  is  the 
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future  epipodite,  the  large  proximal  swelling  represents  two  brmnchin. 
No  segmeutation  into  joints  was  seen.  The  limb  is  a  hollow  proeess, 
and  the  swellings  are  also  hollow. 

II.  (Fig.  84).  Three  swellings  are  now  to  be  made  out  on  the  outer 
side  of  the  growing  bud.  The  upper  represents  the  epipodite,  the  other 
two,  branchise. 

III.  (Pig.  74). 

IV.  (Fig.  67).  The  endopodite  is  a  3-jointed  branch.  The  epipodite 
(ep)  is  large,  and  the  two  gills  are  seen  to  be  hollow  swellings. 

Meoalops  (Figs.  81,  86,  and  87).  The  appendage  is  now  functional. 
There  are  two  basal  joints,  the  first  a  thin  joint,  the  second  is  a  large 
joint  bearing  the  epipodite.  Attached  to  the  upper  part  of  the  first 
joint,  or  probably  actually  in  position  as  arthobranchB,  there  are  the  two 
branchise,  not  yet  functional,  however.  Above  the  base  of  the  epipodite 
there  is  a  small  process  which  is  probably  the  future  podobranch. 

The  epipodite  {ep)  has  eight  long  stiff  filaments,  which  are  curved  at 
their  tips.  They  are  with  one  exception  on  the  outer  edge  of  tiie  epi- 
podite. On  the  beginning  of  the  epipodite  there  are  three  plumose 
hairs. 

The  large  basal  joint  is  adorned  with  a  row  of  six  plumose  hairs. 

The  exopodite  is  3-jointed  and  bears  four  plumose  sete  at  its 
extremity.  The  exopodite  is  bent,  and  the  ''elbow''  joint  is  strengthened 
by  a  thickened  chitinous  plate  on  the  external  angle ;  it  appears  to  be 
rigid. 

The  endopodite  is  5-jointed,  and  is  bent  on  itself.  The  first  joint  is 
a  long  fiat  joint,  broader  distaUy  than  at  the  proximal  end  (Fig.  97). 
Its  internal  edge  is  a  little  iiTegular,  and  it  has  three  little  angular 
.  projections.  It  is  furnished  with  short  hairs,  of  which  some  are  ciliated ; 
they  are  mainly  located  on  the  edge :  a  few  are  surface  in  position.  The 
second  is  a  broad  rounded  joint,  narrower  than  the  distal  part  of  the 
first  joint.  It  is  provided  with  a  number  of  hairs,  of  which  two  are 
serrated  (Fig.  81).  The  remaining  three  joints  are  armed  with  serrated 
bristles,  the  terminal  one  of  which  is  very  long  and  stout  (ib.  and  Fig. 
77).  All  the  serrated  bristles  are  on  the  anterior  or  upper  surface,  thai 
M,  next  the  second  maxillipede.  There  is  a  considerable  amount  of  free 
movement  in  an  antero-posterior  plane  at  the  joint  between  the  second 
and  third  segments.    The  other  joints  give  little  or  no  movement. 

1.  (Figs.  88,  98, 103).  In  this  stage  no  important  difference  from  the 
preceding  stege  is  noted.  The  three  branchise  are  present,  two  of  the 
branchiae  are  lobed.  The  epipodite  has  an  increased  number  of  filaments. 
The  basal  joint  and  the  proximal  end  of  the  epipodite  are  adorned 
on  the  posterior  surface  with,  in  the  case  of  the  former,  two  rows,  and 
in  the  latter,  one  row  of  plumose  setae.  Alongside  the  plumose  setie 
there  is  a  row  of  little  thorn-like  teeth. 

The  exopodite  (Figs.  88  and  98)  is  3- jointed,  and  has  five  plumose 
setae.  On  the  inner  edge  of  the  exopodite  there  is,  near  its  distal  end, 
a  notch.  The  exopodite  moves  about  on  the  superior  or  anterior  surface 
of  the  endopodite,  and  this  notch,  into  which  the  hind  edge  of  the 
second  joint  of  the  endopodite  fits,  prevents  the  exopodite  from  moving 
too  far  over  the  endopodite.  There  is  in  the  adult  a  similar  notch 
on  the  exopodite  of  the  third  maxillipede :  it  is  accompanied  by  a 
tuft  of  hairs. 

Two  drawings  of  the  endopodite  are  given ;  one,  (Fig.  98^  repreiient« 
the  upper  or  anterior  surface,  the  other  (Fig.  103)  shows  tne  posterior 
or  ventral  surface.  The  latter  is  covered  over  with  minute  needle-point 
cilia,  which  have  been  already  noUoed  as  parts  of  the  antennole  and 
antenna  in  this  stage.    On  the  third,  fourth,  and  fiUfth  joints  of  the 
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endopodite,  these  cilia  are  only  on  the  dorsal  half  of  the  surface.  This  is 
the  exposed  surface  of  the  thmi  mazillipede.  The  upper  surface  is  close 
up  against  the  second  maxillipede,  and  on  it  (the  upper  surface)  there 
are  none  of  these  cilia..  Generally  over  the  body  of  the  crab  of  this 
stage  the  external  surfaces  are  covered  with  these  minute  cilia,  except 
where  two  surfaces  interact  on  one  another,  e,g,  anterior  surface  of 
chela  on  the  epimeron.  In  the  third  maxillipede  they  are  not  confined 
to  the  endopodite,  but  are  also  on  the  basal  joint,  and  on  the  part  of  the 
first  joint  of   the  exopodite  which  is  expcMed  beyond  the  endopodite. 

The  two  sketches  together  show  all  the  hairs  and  bristles  which 
are  found  on  the  appendage.  A  number  of  these,  however,  appear 
in  both  drawings.  They  are  those  on  the  superior  edge  of  the  second 
and  third  joints,  and  the  short  hairs  on  the  edffe  of  the  first  joint. 

The  inner  edge  of  the  first  joint  of  the  endopodite  is  now  minutely 
crenate :  the  exact  number  of  lobes  is  shown  in  the  sketch.  It  is 
furnished  with  a  row  of  short  hairs,  all  situated  on  the  outer  surface. 
On  the  surface  of  the  joint  there  are  externally  a  number  of  pdumose 
hairs,  and  on  the  internal  surface  a  number  of  hairs  of  which  only 
one  was  made  out  to  be  provided  with  cilia  (two). 

The  second  joint  has  a  notched  superior  edge,  and  on  its  inner  side  it 
is  hollowed  out  to  receive  the  third  joint ;  the  hinge  between  the  two 
gives  a  free  movement  antero-posteriorly. 

The  number  of  serrated  bristles  on  the  third,  fourth,  and  fifth 
joints  haa  increased.  They  are  all  on  the  superior  surface,  t.6.  next  the 
second  maxillipede. 

The  Pebbiopods,  per,  Plates  ix.,  x.,  and  xi. 

I.  (Side  view,  Figs.  69  and  76 ;  ventral  view.  Fig.  85).  The  pereiopods 
in  the  first  Zoto  stage  are  hollow  buds  packed  dosely  together  on  each 
side  of  the  oval-shaped  rudimentary  sternum  {th).  They  are  all  more 
or  less  club-shaped,  the  first  pereiopod  being  distinguished  from  the 
others  by  its  greater  size  and  swollen  end.  The  remaining  buds  resemble 
one  another  much.  They  are  arranged  round  the  sternum,  and  on 
account  of  the  oval  form  of  the  latter  the  fifth  pereiopod  is  brought 
round  nearer  the  median  line  than  the  others.  It  is  in  this  way  often 
hid  when  the  buds  are  examined  in  side  view. 

The  buds  of  the  branchife  (6r,  Fig.  69)  are  seen  in  this  stage.  There 
is  a  large  hollow  outgrowth  from  the  outer  side  of  the  first  pereiopod, 
and  two  small  similar  buds  from  the  outer  sides  of  the  second  and  third 
pereiopods  respectively.  The  hollow  interior  of  the  bud  of  the  bianchia 
IS  continuous  with  that  of  the  pereiopod  bud :  this  is  seen  better  in  the 
later  stages. 

The  buds  of  the  pereiopods  show  no  segmentation. 

The  sternum  of  that  part  of  the  thorax  is  rudimentary  like  the  limbs 
that  pertain  to  it,  and  it  separates  easily  off  as  an  oval  disc :  it  shows 
some  traces  of  segmentation. 

The  gut  in  this  part  of  the  Zo^  is  interesting.  The  gut  is  in  the 
adult  straight,  and  so  it  is  in  the  Zo^  except  at  this  part,  where  it  is 
convoluted  (Fig.  162,  Plate  xii.).  The  convolutions  aUow  for  the 
gradual  expansion  of  this  region  with  its  growth  during  the  Zo^  period, 
without  any  extra  growth  having  to  tcJce  place  in  the  gut  which  is 
functioning. 

II.  (Figs.  73  and  84).  The  bud  of  the  first  pereiopod  is  now  bifid. 
The  hollow  structure  of  the  pereiopods  is  well  seen  in  Fig.  73.  They 
have  thick  walls. 
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III.  (Fig.  74).  The  buds  have  grown  rapidly.  There  is  an  indica- 
tion of  a  baisal  joint  being  segmented  ofif  on  the  chela.  In  one  example 
also  the  dactylopodite  was  segmented  ofif  on  the  chela. 

lY.  (Figs.  67,  79,  and  82).  The  pereiopodsure  now  segmented.  The 
first  joint  consists  of  the  proximal  part,  i,e,  the  future  pleuron.  The 
jointing  is  distal  to  the  gills  in  the  first  three  pereiopods  (Figs.  67  and 
79).  Beyond  that  there  are  five  segments.  The  pereiop<xl  is  divided 
into  six  joints,  in  whidi  the  first  becomes  the  pleuron  (op,  i6.),  and  the 
remaining  five  joints  form  the  adult  pereiopod.  The  complete  segmen- 
tage  into  six  joints  was  not  found  in  every  lY.  Zoea,  e.g,  in  Fig.  82  only 
five  joints  were  made  out. 

Mboalops  (Figs.  89,  90,  93,  95,  105,  106).  In  this  stage  all  the 
pereiopods  are  functional.  The  6-jointed  state  of  the  previous  stage  is 
now  replaced  by  a  7-jointed  condition,  in  which  the  first  joint  is  the 
pleuron,  and  the  remaining  six  form  the  walking  limb,  the  joints  being 
the  ooxopodite  {cox\  basi-ischiopodite  (6-t«c4),  meropodite  (tnar),  carpo- 
podite  {carp)^  propodite  {propY  and  dactylopodite  {dact)^  Fig.  90.  "Aie 
KMisi-ischiopodite  is  so  named  from  the  view  that  it  represents  the  union 
of  the  basiopodite  and  ischiopodite  joints  of  the  walking  limb  of  the 
Macrouran.*  It  is  interesting  that  no  such  union  is  shown  in  its 
development.  Instead  of  any  reduction  taking  place  in  the  number  of 
joints,  the  resulting  number  is  the  maximum  amount  of  segmentation 
through  which  the  limb  passes.  It  is  probable  that  the  basi-ischiopodite 
joint  is  segmented  ofi^  from  the  third  joint  in  the  I Y.  Zoea  (t.e.,  counting 
thepleuron  as  the  first  joint). 

The  pereiopods  in  the  Megalops  have  certain  characters  which  belong 
to  this  stage  and  which  van^  in  the  next  stage.  These  consist  in  a 
large  hook  on  the  distal  part  of  the  basi-ischiopodite  of  the  chela,  short 
toothed  spines  on  the  dactylopodite  (and  propodite)  of  the  second,  third, 
and  fourth  pereiopods,  and  the  long  curved  spines  which  so  well 
characterise  the  dactylopodite  of  the  fiM  pereiopod. 

The  drawings  of  the  1-5  pereiopods— viz.  Figs.  106,  95,  93,  89,  and 
105  req>ectively — do  not  show  the  whole  limb,  but  simply  that  part  distal 
to  the  fracture  plane,  which  occupies  the  same  position  as  in  the  adult, 
(on  the  proximal  part  of  the  basi-ischiopodite).  The  differences  between 
the  liml^  are  found  on  these  parts,  ihg.  90,  however,  shows  the  com- 
plete fifth  pereiopod,  and  Fig.  101  is  an  enlarged  drawing  of  the 
ooxopodite  and  basi-ischiopodite  joints.  There  is  little  difference  to 
remark  between  the  coxopodites  of  the  pereiopods  except  that  of  size 
(Fig.  149,  PI.  xii.).  In  the  preserved  specimen  the  limb  breaks  off 
readily  at  the  fracture  plane:  this  is  especially  the  case  where  the 
Megalops  or  young  crab  has  been  killed  in  ^e  preserving  fluid. 

All  the  limbs  are  well  furnished  with  smooth  hairs.  The  coxopodites 
have  a  few  hairs,  which  are  usually  plumose  (Fig.  101). 

Iflrr  Pebbiopod  (Fig.  106).  The  &r8t  pereiopod  is  a  functional  chela. 
The  basi-ischiopodite  joint  is  expanded  at  its  distal  inner  border  into  a 
strong  curved  hollow  hook.  Spread  over  the  different*  joints  are 
the  short  hairs  shown  in  the  sketch ;  the  propodite  and  dactylopodite 
are  profusely  supplied  with  these  (Fig.  109).  Along  either  side  of  the 
"  kmfe-blades  "  are  three  (or  two)  of  the  snort  stiff  curved  hairs  which 
were  found  in  a  similar  situation  on  the  chela  of  the  YI.  (Megalops) 
stage  of  Crangon  vtUgtma.  The  knife-blades  are  crossed  by  what 
appear  to  be  little  tubes ;  a  bundle  of  these  is  seen  in  the  daw  termina- 
tion of  each  jaw.  In  connection  with  similar  tubes  found  in  the  chela 
of  OnrngoHj  it  was  suggested  that  possibly  by  these  a  lubricant  of  some 
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sort  is  poured  out  on  the  blade&  The  other  hairs  on  the  hand  midway 
between  the  blade  and  the  edge  resemble  those  close  to  the  latter  in 
being  stouter  and  less  tapering  than  the  hairs  on  the  margins  of  the 
hand,  dactyl,  and  other  joints.  When  the  jaws  are  closed  their  hook 
terminations  cross  over  one  another  and  interlock. 

2-5  Pbrbiopods.  In  general  appearance  the  remaining  four  pereiopods 
resemble  one  another  much,  but  they  are  at  once  separated  into  two 
groups.  The  fifth  pereiopod  is  easily  distinguished  from  the  others  by 
the  presence  of  the  long  bristles  on  the  dactylopodite.  It  is  moreover 
considerably  smaller  than  the  other  three.  The  second,  third,  and 
fourth  limbs  on  careful  examination  show  distinctive  characters  by 
which  each  may  be  recognised  apart  from  the  others. 

The  number  and  arrangements  of  the  hairs  which  were  found  on  each 
limb  are  shown  in  the  drawings :  it  is  only  necessary  to  draw  attention 
to  the  distinguishing  marks.  They  are  found  on  the  dactylopodite  and 
propodite.  In  the  second  (Fig.  95)  and  third  (Pig.  93)  pereiopods  there 
are  on  the  under  surface  of  the  dactylopodite  three  toothed  spines.  The 
integument  where  these  are  attached  is  thickened  and  strengthened 
(Figs.  94  and  92).  On  the  distal  lower  comer  of  the  propodite  there 
is  another  of  these  toothed  spines  (Figs.  91,  93,  and  95).  In  the  fourth 
pereiopod  the  last-mentioned  toothed  spine  is  absent  (f^.  89, 99).  The 
latter  appendage  is  by  this  fact  separated  from  the  second  and  third 
per^opods.  The  second  pereiopod  may  be  readily  distinguished  from 
the  third  by  its  possessing  a  long  spine  (ap)  on  the  dorsal  surface  of  the 
dactylopodite  (Fig.  95). 

The  hairs  found  on  the  fifth  pereiopod  are  shown  in  Fig.  105.  A 
little  way  short  of  the  tip  of  the  dactylopedite  three  long  curved  bristles 
are  attadied  to  the  lower  edge  of  joint  (Fig.  102).  The  stoutest  bristle 
is,  on  its  last  third,  furnished  on  the  inner  side  of  its  curve  with  a 
double  row  of  teeth  (Fig.  96) ;  in  one  row  the  teeth  are  very  large,  in 
the  other  much  smaller.  The  longest  bristle  is  more  slender  than  the 
preceding,  and  is  minutely  serrated  at  its  tip.  The  short  bristle  is 
smooth. 

1.  (Figs.  100,  113,  111,  116,  108,  and  110.)  The  pereiopods  have 
changed  considerably.  The  large  hook  is  absent  from  the  chela,  and 
the  propodite  and  dactylopodite  have  no  toothed  thorns.  The  fifth 
pereiopod  resembles  the  second,  third,  and  fourth.  They  are  stiU, 
however,  very  different  from  those  of  the  adult  stage. 

All  are  profusely  supplied  with  hairs,  plain  and  ciliated  ;  they  are 
also  covered  with  the  minute '' needle-point"  cilia.  The  anterior  surface 
of  the  chela  has  comparatively  few  of  these  little  teeth.  On  the 
coxopodite,  basi-ischiopodite,  meropodite,  carpopodite,  the  *' needle- 
point ''  cilia  are  restricted  to  the  borders  of  the  joints.  There  are  few 
near  the  jaws ;  some  are  found  on  the  hand.  The  posterior  surface  is 
thickly  covered,  with  the  exception  of  the  greater  part  of  the  dactylo- 
podite. On  t^e  other  pereiopods  the  <^  needle-point "  cilia  are  present 
on  both  sides. 

The  sparsely  plumose  (or  ciliated)  hairs  on  the  limbs  (Fig.  107)  have 
the  cilia  arranged  all  round  the  stem  of  the  hair. 

The  chela  (^s.  100  and  113)  is  very  thickly  provided  with  ciliated 
hairs.  The  posterior  surface  is  shown  in  Fig.  100  and  the  posterior  in 
Fig.  113.  The  knife-blades  are  not  exactly  on  the  same  level,  so  that 
they  pass  on  to  one  another  when  the  jaws  are  closed.  The  hinge  of 
tiie  dactylopodite  is  seen  in  Fig*  115.  On  the  carpopodite  there  is  a 
hooked  tooth  (Fu;.  133). 

There  are  in  this  stage  no  marks  such  as  served  to  distinguish  the 
limbs  from  one  another  in  the  Megalops;  minute  differences  which  have 
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escaped  notice  may  be  present.    The  fifth  pereiopod  is  the  shortest ;  the 
propodite  joint  is  shorter  than  in  the  second,  third,  and  fourth  limbs. 
The  hairs  on  the  dactylopodite  are  longer  in  the  former  than  in  the  . 
latter. 

As  in  the  previous  stage,  only  the  part  of  the  limb  distal  to  the 
fracture  plane  is  shown  in  most  cases.  Fig.  126  shows  the  complete 
fifth  pereiopod,  and  Figs.  123  and  140  show  two  views  of  the  ooxopodite 
and  proximal  part  of  the  basi-ischiopodite  of  the  chela.  Fig.  114 
represents  an  enlarged  drawing  of  the  coxopodite  and  basi-ischiopodite 
of  the  fifth  pereiopc^. 

Bbanohls,  br. 

The  branchiffi,  as  Claus*  pointed  out,  are  all  appendages  of  the  limb, 
and  the  positions  which  they  occupy  on  the  developing  limb  determine 
them  as  the  future  podobranchs,  arthrobranchs,  or  pleurobranchs.  In 
this  connection,  Clatis  wrote  as  follows: — **An  jener  entsprechen  die 
drei  iibereinander  sprossenden  Kiemenknospen  jedes  Somiten  gar  nicht 
dem  sinne  der  Huxley'schen  Nomenclatur,sondem  gehoren  dem  langges- 
treckten  Basalglied  an,  von  dem  sich  erst  nachher  der  distale  Thml 
als  Ooxalglied  absetzt,  wahrend  der  proximale  mehr  oder  minder  weit 
in  die  Wandung  des  Rumpfes  aufgenommen  wird."* 

Compare  also,  in  this  connection,  E.  L.  Bouvier :— "  Sur  le  developpe- 
ment  embryonnaire  des  Gkdatheides  du  genre  Diptychus."  Comptea 
Bendua  Acad.  Sc.  Paris,  cxiv  (1892). 

The  branchiie  are  not  functional  in  the  Zo^  stages.  During  the 
Zo^  period  they  are  developing,  and  in  the  Megalops  certain  of  them 
are  functional.  These  are  the  two  arthrobranchs  attached  to  the  chela 
and  the  two  pleurobranchs  of  the  second  and  third  pereiopods ; 
they  are  completely  cut  up  into  lobes.  The  other  gills — ^viz.,  those  of 
the  second  and  third  maxillipedes—  are  not  yet  lobed. 

I.  The  rudiments  of  most  of  the  gills  can  be  seen  in  the  I.  Zoea, 
they  are  all  parts  of  appendages.  The  future  branchisB  of  the  third 
maxillipede  and  of  the  pereiopods  are  all  hollow  outgrowths  of  he 
hollow  rudiments  of  these  appendages.  In  the  I.  Zo^  then,  we  have 
the  beginnings  of  the  future  arthrobranchs  and  pleurobranchs.  On  the 
third  maxillipede  and  the  chela  are  the  buds  of  arthrobranchs,  and  on  the 
second  and  third  pereiopods  buds  of  pleurobranchs.  In  Fig.  69,  PI.  ix., 
a  drawing  of  these  is  given.  It  is  there  seen  that  the  gills  of  the  second 
and  third  pereiopods  (6r",  br'")  arise  from  the  basal  part  of  the  limb- 
bud,  while  the  large  gill-rudiments  of  the  chela  (br')  and  of  the  third 
maxillipede  (br)  arise  farther  up  the  limb-bud.  In  the  former  couple  we 
have  pleurobranchs,  in  the  second  arthrobranchs.  The  pleuron  of  the 
adult  is  formed  out  of  the  basal  part  of  the  limb ;  and  this  basal  portion 
includes  the  gill  in  one  case,  and  ends  just  at  the  gill  in  the  other,  so 
that  the  gill  occupies  a  position  between  the  limb  and  its  basal  part 
(pleuron). 

The  leirgB  swellings  of  the  third  maxillipede  and  of  the  chela  become 
each  a  pair  of  arthrobranchs. 

In  one  view  of  the  second  maxiUipede  (Fig.  85)  a  process  of  the  first 
protopodite  joint  was  seen  (br  f).  It  may  be  the  rudiment  either  of  a 
gill  or  an  epipodite,  or  what  is  not  unlikely,  of  both. 

II.  (Fiffs.  84  and  73).    In  the  II.  Zoea,  on  the  third  maxillipode  there 
are  now  three  sweUings — the  top  one,  an  epipodite,  the  lower  two,  gills. 
The  giU  of  the  chela  is  still  single. 

*  Clams  **  Neuo  BeHi%e  zor  Morphologie  der  Crastaceen."  Arb,  a,  d,  Zod,  InstU, 
Wim,  T.  vi.,  1886.    STaT,  p.  1. 
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The  continuity  between  the  cavity  of  the  limb  and  that  of  the  gill  is 
well  seen  in  this  stage. 

III.  (Fig.  74).     The  gill  of  the  chela  is  now  double. 

lY.  (Figs.  67  and  79^.  The  separation  of  the  limb  into  its  basal  part 
(pleuron,  ap)  and  the  hmb  proper  has  taken  place,  and  the  gills  of  the 
pereiopods  are,  although  not  yet  functional,  now  large,  and  ^ow  their 
relation  to  the  limb  proper. 

The  epipodite  and  two  gills  of  the  third  maxiUipede  are  well 
developed. 

The  process  on  the  second  mazillipede  which  was  noticed  on  the 
I.  Zoea  is  now  prominent  (Figs.  66,  67,  and  174).  It  represents 
probably  the  epipodite  and  one  ^. 

Megalops  (Figs.  80,  64,  and  86). — The  gills  connected  with  the 
pereiopods  are  now  functional,  and  they  occupy  the  positions  they  do  in 
the  adult.  The  twoarthrobranchs  of  the  chela  are  attached  to  a  space 
between  the  pleuron  and  the  coxopodite,  ar-br  (2) ;  in  the  case  of  the 
second  and  third  pereiopods  the  pleurobranch  is  attached  to  a  circular 
opening  in  the  pleuron  {pl-br^  Fig.  80.) 

On  the  second  maxillipede  (Fig.  64)  the  gill  and  epipodite  are  attached 
to  the  first  joint  of  the  protopodite.  They  both  rise  from  the  same 
stem.  The  gill  is  a  podobranch,  and  is  yet  unsegmented.  The  second 
gill,  viz.  the  arthrobranch,  which  is  found  attached  to  this  appendage  in 
the  adult  was,  if  present,  not  noticed. 

On  the  third  maxillipede  (Fig.  86)  three  gills  are  found  in  this  stage, 
none  of  which  are  segmented.  Two  are  arthix)branchs ;  they  are  the 
gills  present  in  the  Zoea  stages.  There  is  also  a  small  gill  attached  to 
the  second  protopodite  joint  close  to  the  origin  of  the  epipodite ;  it  and 
the  epipodite  are  prolxtbly  developed  from  the  long  epipodite  process 
seen  in  the  Zoea. 

1.  The  podobranch  of  the  second  maxillipede  (6r,  Fig.  71)  shows 
some  segmentation  in  its  proximal  part.  A  second  plain  gill  (6r  /)  was 
made  out  in  one  case.  The  gills  are  very  liable  to  be  knocked  off  in 
dissection,  and  unless  the  maxiUipedes  are  separated  from  one  another 
the  relations  of  the  parts  are  not  satisfactorily  made  out. 

On  the  third  maxillipede  (Fig.  88)  only  one  of  the  gills  is  divided  into 
lobes — viz.,  the  larger  arthrobranch.  The  other  arthrobranch  and  the 
little  podobranch  have  stiU  the  smooth  outline. 

In  my  paper  on  the  larval  stages  of  Orcmgon  tndgaris  it  was  stated, 
with  reference  to  the  gills  of  the  pereiopods,  that  starting  from  the 
podobranch  condition  they  passed  through  an  arthrobranch  (non- 
functional) stage  (V.)  and  that  in  the  Megalops  (VI.  stage)  they  appear 
as  functional  gills  (pleurobranchs)  for  the  fii^  time.  Ke-examination 
of  these  stages  has  shown  that  the  interpretation  of  the  developing  gill 
in  the  Y.  stage  as  an  arthrobranch  is  wrong.  In  that  stage  it  is  a 
pleurobranch. 

The  description  given  above  of  the  epipodites  and  gills  shows  a  dose 
similarity  between  them  in  their  origin  and  development.  This  is 
espedaUy  the  case  in  the  second  and  third  maxiUipedes,  where  a 
podobranch  and  an  epipodite  are  apparently  derived  from  the  one  bud. 

The  development  of  the  epipodite  of  the  first  maxillipede  is  included 
in  the  description  of  that  appendage,  p.  148. 


[Tablb. 

Digitized  by  VjOOQIC 


of  the  Fishery  Board  far  Scotland  157 

The  branchia  formula  of  the  adult  Caroinua  mcenaa  is  as  follows : — 


PodobranchisB. 

ArthrobranchifB 

Pleurobranohise. 

First  MaxilHpode, 

Epipodito 

... 

... 

Second  MaxUlipede,     - 

Epipodite 

1 

1 

... 

Third  MaxiUipede,       - 

Epipodite 

1 

2 

... 

First  Pereiopod  (chela), 

2 

... 

Second  Pereiopod, 

... 

1 

Third  Pereiopod, 

... 

... 

1 

Abdomen,  ab,  Tblson,  T,  Pleopods,  pi,  Plates  xi.  and  xii. 

I.  Abdomen  (Figs.  118  and  131).  The  abdomen  consists  in  the 
I.  Zo^  of  five  joints  and  the  telson.  On  the  hind  lateral  edge  of  the 
first  joint  there  is  a  little  tubercle,  from  the  middle  of  the  second  joint 
a  conical  process  projects  on  either  side.  These  processes  have 
probably  a  mechanicid  function,  since  in  certain  positions  of  the 
abdomen  they  will  abut  on  the  hind  border  of  the  carapace.  They  will 
tend  to  limit  the  movement  of  the  abdomen.  The  hind  lateral 
border  of  each  of  the  second  and  fifth  segments  projects  backwards 
over  the  beginning  of  the  succeeding  joint,  and  it  is  minutely  notched. 
On  the  dorsal  hind  edge  of  each  of  these  segments  there  is  a  pair  of 
short  plain  hairs.     The  integument  of  each  joint  is  a  cylinder. 

Pleopods.  The  pleopods  are  found  in  this  stage  as  long'  somewhat 
oval  bodies  composed  of  large  rounded  cells ;  they  are  situated  on  the 
under-surface  of  the  abdominal  segments  {jply  Figs.  118  and  131). 
These  bodies  are  seen  on  all  the  ^^vq  abdominal  joints.  On  the  first 
joint  the  body  is  hemispherical  (Fig.  131).  Although  in  structure 
resembling  the  rudimentary  pleopods  in  the  other  joints,  it  does  not 
give  rise  to  a  pleopod.     Its  ultimate  condition  was  not  determined. 

The  pleopod  buds  in  the  I.  Zoea  are  referred  to  by  Spence  Bate  as 
follows : — *'  Close  observation  wiU  detect  the  germs  of  the  future 
pleopoda^  upon  one  or  two  [abdominal  segments],  situated  laterally  and 
inferiorly.*'* 

Telson.  The  telson  (Figs.  122  and  118)  is  in  the  adult  the  shield  of 
the  anus ;  in  the  Zoea  it,  in  addition  to  protecting  the  end  of  the  gut, 
performs  other  functions.  It  is  of  the  form  usually  found  in 
Brachyurus  Zoea.  It  is  deeply  forked :  each  leg  curves  gently  back- 
wards, and  tapers  to  a  delicate  point.  On  the  dorsal  surnuse  of  each 
leg  there  are  three  long  teet^,  of  which  the  proximal  is  the  smallest, 
the  distal  the  largest,  and  the  median  in  position,  intermediate  in  size 
between  the  two  others.  The  teeth  are  smooth  On  the  inside  of  the 
furca,  arranged  on  either  side  of  the  anal  angle,  are  three  stout 
spines  which  are  elaborately  serrated.  Three  different  sets  of 
serrations  may  be  made  out  on  each  side  of  the  spine  (Fig.  120).  The 
proximal  third  is  provided  with  large  teeth,  the  middle  third  with 
smaller  teeth,  and  the  distal  third  is  lined  to  within  a  short  distance  of 
the  sharp  tip  with  minute  serrations.  The  inmost  spine  of  each  group 
has  also  on  the  inner  side  three  long  cilia ;  sometimes  a  cilium  is  found 
on  its  outer  side.  The  serrations  on  the  two  sides  of  the  spines  were 
not  found  to  be  in  focus  at  the  same  time ;  it  is  therefore  probable  that 
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ihey  are  not  exactly  opposite  one  another.     The  telson  exemplifies 
Mayer's  typical  number  of  spines — 14. 

The  anus  opens  on  the  ventral  surface  of  the  telson  {an^  Fig.  157). 
The  end  of  the  gut  issues  through  a  round  aperture  (op)  in  the  integu- 
ment. 

II.  Abdomen,  Plbopods  (Fig.  124).  The  only  noticeable  feature  of 
the  abdomen  in  this  stage  is  the  larger  size  of  the  rudiments  of  the 
pleopods  (jd).    They  are  still  single. 

Telson  (Fig.  119).  The  telson  is  rather  longer  and  slightly 
narrower  in  proportion.  On  each  leg  of  the  furca  one  tooth  only  was 
made  out. 

III.  Abdomen  (Fig.  117).  The  joints  of  the  abdomen  retain  the 
characters  of  the  I.  Zo^.  Another  joint  has,  however,  been  added  to 
the  abdomen  by  the  segmenting  off  of  the  proximal  part  of  the  telson, 
which  now  forms  the  sixth  abdominal  joint  (6,  Fig.  121). 

Plbopods  (ib).  The  pleopods  now  project  from  the  hind  ventral 
part  of  the  joint,  not  apparently  through  the  integument,  but  issuing 
between  the  hind  border  of  the  one  segment  and  the  beginning  of  the 
next.  They  are  paired,  and  are  little  conical  protuberances  which  in 
some  cases  show  a  faint  line  of  segmentation  off  from  the  abdominal 
joint.  The  pleopod  of  the  new  or  sixth  segment  does  not  project 
externally.  The  projecting  pleopod  buds  belong  to  the  second,  third, 
fourth,  and  fifth  segments. 

Telson  (Fig.  121).  The  telson  is  much  shorter  comparatively  than 
in  the  previous  stage,  owing  to  the  separation  just  in  front  of  the  anus 
of  the  last  abdominal  joint,  otherwise  it  has  not  changed  from  II. 
Zoea.  Two  small  hairs  were,  however,  seen  on  each  f urod  leg.  The 
anus  opens  on  the  telson. 

lY.  Abdomen  (Fig.  129).  The  backward-directed  portions  of  the 
lateral  inte^^ument  of  certain  of  the  joints  is  more  pointed  than 
rounded. 

Pleopods  (ib).  The  four  pairs  of  pleopods  of  the  last  stage  are  now 
long  spatulate  processes.  The  pleopods  of  the  sixth  abdominal  seg- 
ment appear  as  small  processes  (i6),  and  5  pi,  Fig.  137.  They  are 
more  widely  separated  from  one  another  than  are  the  individuals  of 
the  other  pairs. 

Telson  (Fig.  137).  The  tooth  on  the  f ureal  leg  is  reduced  to  very 
small  proportions.  The  serrated  spines  on  either  side  of  the  f  ureal 
angle  have  remained  unchanged  during  the  Zo^  stages. 

Meqalops.  The  Abdomen  (Figs.  138  and  143)  has  approached 
nearly  to  the  adult  form.  It  remains  extended  (Fig,  152),  however, 
and  is  never  tucked  in  under  the  thorax.  A  few  wort  plain  hairs  are 
found  on  its  dorsal  surface ;  a  pair  of  these  is  found  on  the  dorsum  of 
each  segment  except  the  first  and  sixth,  a  pair  is  situated  on  the 
hind  inferior  comer,  and  a  varying  numb^  along  the  hind  dorsal  edge 
of  each  segment. 

The  Telson  (Figs.  143,  127,  a  and  b)  is  rounded,  with  its  hind 
border  a  little  flattened.  On  its  dorsal  surface  there  is  a  pair  of  short 
hairs.    On  the  ventral  surface  the  anus  opens. 

The  Pleopods  (Fig.  138)  are  Bvt  pairs,  attached  to  the  second, 
third,  fourth,  fifth,  and  sixth  segments  of  the  abdomen.  The  first  four 
pairs  are  similar  to  one  another ;  chey  are  biramous,  the  exopodite 
being  large  and  spatulate  in  shape,  the  endopodite  a  short  oval  process. 
The  fifth  pair  of  pleopods,  which  arises  from  the  hind  ventral  region 
of  the  sixth  segment,  are  1 -branched  and  very  much  smaller  than  the 
preceding  pleopods  (Pig.  127,  a). 

The  pleopods  are  the  swimming  organs  of  the  M^falops,  and  each 
exopodite  of  the  first  four,  and  the  single-branched  fiypth,  are  provided 
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with  a  fringe  of  plumose  setas.  These  resemble  the  setae  with  which 
the  exopodites  of  the  maziUipedes  of  the  Zoea  are  supplied. 

The  first — fourth  pleopods  are  formed  of  a  single  protopodite 
joint  (Fig.  130),  from  which  rise  the  paddle-like  ezopodite,  ex,  and  the 
short  oval  endopodite,  en  ib.  The  pleopods  differ  in  size.  Of  the  first 
four,  the  first  is  the  largest,  the  fourth  is  the  smallest,  and  the  second 
and  third  are  intermediate  in  size. 

From  the  margin  of  the  distal  half  or  two-thirds  of  the  ezopodite 
project  the  plumose  setee,  which,  shortest  proidmally,  increase  in  length 
the  more  distal  their  origin  (Figs.  142,  132, 130,  and  141).  There  are 
usually  11  set8B  on  the  exopodite  of  the  first  and  fourth  pair  of 
pleopods,  and  12  (or  13)  on  the  second  and  third  pleopods.  In  each 
case  there  are  two  terminal  setse,  and  four  on  the  external  margin. 
In  the  first  and  fourth  pleopods  there  are  five  on  the  internal  margin, 
and  in  the  second  and  third  pleopods  six  setee  on  that  edge.  But  the 
number  on  the  internal  edge  varies.  I  have  not  noticed  any  variation 
in  the  number  of  the  outer  series,  though  it  probably  exists.  No 
number  greater  than  seven  was  found  on  the  inner  margin,  making 
13  setad  on  the  exopodite.  In  the  case  of  two  second  pairs  of 
pleopods,  in  each  the  exopodite  on  one  side  had  13  set»,  and  on  the 
other  side  the  exopodites  had  12  and  11  respectively. 

The  endopodite  bears  on  the  internal  face  of  its  extremity  three  or 
four  curved  hooks  (Figs.  134  and  136^.  By  means  of  these  the 
endopodites  of  a  pair  of  pleopods  are  locked  to  one  another,  in  this 
way  stififening  the  pair  into  a  single  double-paddle,  and  thereby 
increasing  its  efliciency. 

The  endopodite  is  not  completely  segmented  ofi*  from  the  proto- 
podite (Fig.  134).  It  is  a  rigid  process  of  the  latter.  At  its  junction 
with  the  Imsal  joint  there  is  a  large  bulbous  thickening  of  the  integu- 
ment, which  serves  to  strengthen  and  give  elasticity  and  rigidity  to 
the  part.    The  hooks,  too,  arise  from  a  thickened  bed  of  chitin. 

The  fifth  pleopod  is  a  single-branched  appendage ;  it  consists  of  two 
joints  (Fig.  127,  a).  The  first  joint  has  a  broad  base.  The  second  joint 
bears  five  plumose  setse,  two  terminal,  two  on  the  outer  edge,  and  one 
on  the  inner  edge  close  to  the  apex  of  the  joint.  The  respective  lenghs 
of  the  seUe  are  shown  in  the  drawing.  This  pleopod  lies  beneath  the 
telson,  and  in  a  dorsal  view  of  the  abdomen  is  hid  by  it. 

1.  The  Abdomen  (Figs.  145  and  151)  now  in  general  form  resembles 
the  adult  condition.  In  the  adult  the  shape  of  the  abdomen  is  a  sexual 
character,  that  of  the  female  being  broad,  that  of  the  male  narrow. 
In  this,  the  first  young  stage,  we  have  an  intermediate  condition,  a 
non-sexual  state.  It  is  narrower  in  comparison  than  the  abdomen  of 
the  female  and  broader  than  that  of  the  male. 

The  abdomen  no  longer  functions  as  a  swimming  organ ;  it  is  tucked 
up  against  the  thorax,  to  which  it  adheres  closely,  lateral  movement 
being  prevented  by  the  tubercles  (<,  Fig.  164)  on  the  eleventh  somite  (i.e. 
that  to  which  the  second  pereiopods  belong).  In  the  adult  the  tubercles 
fit  into  depressions  on  the  sixth  abdominal  segment.  They  prevent 
lateral  movement  of  the  abdomen,  and  their  function  in  this  stage  is 
probably  a  similar  one.  They  are  much  larger  in  the  adult  male  than 
in  the  female  crab. 

The  abdomen  is  profusely  adorned  over  its  dorsal  surface  with  ciliated 
hairs  (Fig.  128).  The  arrangement  and  number  of  these  is  shown  in 
Fig.  151.  Over  the  telson  and  the  lateral  parts  of  the  dorsum  of  each 
segment  except  the  first,  there  are  considerable  numbers  of  the  minute 
^*  oeedle-point "  cilia. 
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The  TiLSON  (Figs.  151  and  158)  now  functions  simply  as  the  shield  of 
the  anus.  It  has  not  yet  adopted  the  adult  form ;  in  the  latter  the 
telson  is  of  a  triangular  form,  with  a  more  or  less  pointed  apex.  The 
telson  may  be  raised  from  the  thorax  indepeodentiy  of  the  abdomen. 
In  this  stage  the  dorsal  surface  is  provided  with  ciliated  hairs,  and  it  is 
also  covered  with  the  minute  surface  dlia. 

The  Plbopods  (Figs.  145  and  156)  have  degenerated  in  this  stage. 
In  absolute  measurement,  although  the  crab  itself  has  increased  greatly 
in  size,  they  are  smaller  than  the  pleopods  of  the  Megalops.  The 
abdomen  now  being  closely  fitted  into  the  hollowed  siuf ace  of  the 
thorax,  they  can  no  longer  function  as  swimming  organs,  and  they  have 
not  yet  taken  on  their  adult  sexual  form.  They  are  devoid  of  setae  and 
hooks  (Fig.  156^  ;  one  or  two  minute  hairs  are  seen  on  the  exopodites. 
The  fact  that  the  endopodite  is  merely  a  process  of  the  basal  joint,  not 
a  separate  branch,  is  well  seen  in  this  stage. 

The  fifth  pleopod  (Fig.  156)  is  a  small  drunken  process,  in  which  the 
separation  into  two  joints  is  not  always  visible. 

2.  In  the  second  young  stage  the  pleopods  are  similar  to  those  of  the 
first  young  stage,  but  smaller. 

External  Sexual  Characters, 

In  the  second  young  stage  the  external  sexual  characters  have  not 
appeared.  I  have  not  followed  the  development  of  the  pleopods  farther 
bv  successive  stages,  but  the  swimmerets  of  the  female  and  the  penes 
of  the  male  appear  very  soon  after  the  second  stage.  The  breadth  of 
carapace  in  the  latter  is  about  2*5  nmi. 

In  a  crab  measuring  5^  mm.  across  the  greatest  breadth  of  the  cara- 
pace, the  female  sexual  characters  were  found.  The  swimmerets  were 
present  in  their  adult  form,  consisting  of  a  1 -jointed  exopodite  and  a 
2- jointed  endopodite  (Fig.  165).  Neither  branch  bore  any  hairs  at  all. 
The  position  of  the  vulvae,  viz.  in  the  twelfth  somite,  that  to  which  the 
third  pereiopod  belongs,  was  indicated  by  little  dear  depressions,  but 
there  were  no  openings.  In  a  female  9  mm.  across,  the  vulvae  were 
smaU  clear  circles  (apparently  not  yet  perforated) ;  the  swimmerets 
resembled  those  of  the  adult  female,  but  very  few  hairs  were  present  on 
each  branch. 

In  a  crab  measuring  5|  mm.  across  (greatest  breadth  of  carapace),  the 
male  sexual  characters  were  found.  The  two  penes  were  present,  the 
anterior  (1  p)  and  the  posterior  (2  /?),  Fig.  155.  No  trace  of  vulvae  was 
seen  in  this  specimen.  The  tuberoles  on  the  eleventh  somite  were 
prominent.  A  small  clear  area,  not  very  distinctly  made  out,  was 
noticed  on  the  coxopodite  of  the  fifth  pereiopod,  in  the  situation  occupied 
in  the  adult  by  the  external  opening  of  the  vas  deferens. 

No  distinction  in  the  breadth  of  the  abdomen  which  separates  the 
adult  sexes  was  yet  apparent. 

Thb  Eye,  o, 

I.  (Figs.  159,  161,  163).  The  eye  of  the  I.  Zo^  resembles  that  of 
Crangon  vulgaris  *  in  that  its  cornea  is  a  specialised  portion  of  the 
carapace.  Drawings  of  the  moulted  carapace  of  the  first  Zo^  are 
shown;  oblique  side  view  Fig.  161,  and  ventral  view  163.  The  cornea 
is  labelled,  o. 

The  median  eye  was  not  made  out,  although  an  irregular  black  area 
was  seen  in  the  region  where  the  median  eye  was  to  be  sought  for. 

•  Op,  cit. 


Google 


Digitized  by  VjOOQ 


of  the  Fishery  Board  for  Scotland.  161 

II.-IY.  In  the  remaining  Zoea  stages  the  eyes  are  quite  free  from 
the  carapace,  and  have  very  short  stalks.  Fig.  157  represents  the  eye 
of  the  IV.  Zoea.  * 

Megalops  (Figs.  152  and  153).  The  eyes  have  very  long  thick 
stalks,  through  which  they  are  projected  laterally  well  out  beyond  the 
edge  of  the  orbit. 

In  succeeding  stages,  development,  so  far  as  concerns  the  eye,  consists 
in  its  gradual  reduction  in  size,  and  in  its  shifting  from  a  lateral  to  an 
antero-posterior  position. 

1  (Mg.  167).    The  eyes  are  much  reduced  in  comparative  size. 

2,  3,  and  4  (Figs.  173,  170,  and  171).  The  eyes  are  now  bending 
forward.  The  eye  is,  however,  too  large  to  be  contained  within  the 
orbit. 

Cbab  5*5  mm.  across  (Fig.  172).  The  eye  can  now  lie  down  in  the 
orbit. 

Adult  (Fig.  168).  The  narrowing  of  the  frontal  regiob  has  brought 
the  eyes  closer  together.  The  bend  in  the  eye  stalk  was  first  noticed  in 
the  third  and  fom-th  young  stages.    The  eyes  are  now  very  small. 

The  eye  has  simply  taken  part  in  the  general  alteration  in  the  anterior 
half  of  the  carapace. 

Carapace,  Plates  zii.  and  xiii. 

I.,  II.,  III.  (Figs.  159,  148,  and  147).  The  carapace  of  the  Zoea  ip, 
except  in  possessing  the  dorsal  spine,  similar  to  that  of  a  Macrouran. 
It  is  prolonged  in  front  into  the  long,  almost  straight,  rostral  spine ;  and 
from  the  middle  of  the  dorsum,  immediately  over  the  heart,  rises  the 
curved  dorsal  spine.  In  these  stages  no  hairs  were  found  on  the  edge 
of  the  carapace. 

IV.  (Fig.  146).  The  carapace  is  as  in  previous  stages,  except  that 
there  is  now  a  row  of  small  ciliated  hairs  attached  on  the  inner  side 
of  the  margin. 

Megalops  (Fig.  153). — The  dorsal  spine  has  disappeared,  and  the 
rostral  spine  is  r^uced  to  small  dimensions.  Over  the  surface  of  the 
carapace,  and  round  the  hind  lateral  border,  there  are  distributed 
small  plain  hairs.  The  hairs  are  symmetrically  arranged  as  shown  in 
the  sketch.  The  frontal  region  is  broad,  and  the  eyes  are  in  conse- 
quence widely  separate.     It  has  no  lateral  teeth. 

The  carapace  is  longer  than  it  is  broad. 

1.  (Fig.  166).  The  four  lateral  teeth  appear  in  this  stage,  and  of 
these,  two  are  more  prominent  than  the  others.  The  comer  of  the  orbit 
might  be  regarded  as  a  tooth,  but  it  is  not  properly  so  designated.  The 
general  form  of  the  carapace  is  nearly  circular.  It  is  just  about  as 
broad  as  it  is  long.  The  broad  frontal  region  is  noteworthy.  The 
rostral  spine  has  disappeared,  and  the  frontal  area  shows  a  trilobed 
waving. 

The  carapace  is  covered  on  its  dorsum  with  the  minute  *' needle- 
point" cOia,  and  it  is  supplied  with  ciliated  and  plain  hairs.  The 
ciliated  hairs  which  are  located  on  or  near  the  edges  are  similar  to  the 
ciliated  hairs  found  on  the  dorsum  of  the  abdomen  (Fig.  128).  The 
plain  hairs  are  scattered  over  the  dorsal  surface  of  the  carapace.  The 
minute  cilia  are  very  thickly  distributed :  in  the  drawing  their  size  is 
exaggerated. 

''  From  the  first  to  the  sixth  young  stage  the  carapace  assumes  its 
norftial  shape  by  a  gradual  increase  in  its  width  compared  to  its  length. 
With  each  successive  moult  the  lateral  toothed  margins  are  pushed 
more  forward  and  the  teeth  become  more  prominent."    (Brook.*) 

*  Op,  ctr. 
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(7p.  Cunningham's*  deecription  of  the  early  young  stages  of  CcMO&r 
pagwraa.  In  this  form  also  the  carapace  of  the  early  crah  stages  is 
longer  than  broad. 

2.  (Fig.  173).  The  carapace  is  now  approaching  the  adult  shape. 
It  is  slightly  broader  than  long.  The  shortening  of  the  carapace 
results  in  pushing  out  the  toothed  area  on  either  side. 

The  broad  frontal  region  still  persists. 

The  minute  cilia  are  still  present  on  the  carapace. 

3.  (Pig.  170).  The  lateral  teeth  are  a  little  farther  out.  The  hind- 
most tooth  now  projects  considerably  beyond  the  level  of  the  comer  of 
the  orbit.  The  frontal  region  is  still  very  broad,  and  it  shows  the 
trilobed  waving. 

The  lateral  teeth  are  gradually  becoming  of  one  size. 
The  *^  needle-point "  alia  are  seen  on  the  carapace. 
The  carapace  is  considerably  broader  than  long. 

4.  (Fig.  171).  Hie  lateral  toothed  border  is  now  distinctly  farther 
forward  than  in  the  previous  stage.  The  frontal  region  remains  prac- 
tically unchanged. 

The  ''needle-point"  cilia  are  still  present. 

In  the  cast  measuring  4'25  mm.  of  Waddington's  series,  Ko.  1,  p.  165, 
the  **  needle-point "  cilia  were  not  made  out,  but  little  tubercles  were 
seen  scattered  over  the  dorsum  of  the  carapace. 

Crab  5*5  mm.  across  (Fig.  172).  In  this  specimen  not  much  change 
in  shape  is  noticed.     The  lateral  teeth  are  now  neaily  all  of  one  size. 

The  minute  cilia  were  not  made  out  in  this  specimen. 

Adult. — ^The  change  from  the  last  crab  to  the  adult  condition  (Fig. 
168,  male,  natural  size)  is  a  gradual  lessening  of  the  breadth  of  the 
frontal  region,  and  a  pushing  forward  of  the  toothed  border  into  an 
antero-lateral  position.  The  reduction  in  breadth  of  the  frontal  region 
is  accompanied  by  the  emphasising  of  the  trilobed  waving  into  three 
distinct  lobes ;  the  median  projects  a  little  in  front  of  the  other  two. 

The  tri-lobed  frontal  region  develops  by  the  gradual  pushing  out  of 
the  central  lobe  (rostrum).  In  the  series  of  casts  of  No.  1  of 
Waddington's  collection  (p.  165)  the  change  in  the  frontal  region  is 
well  shown.  In  the  cast  measuring  7'5  mm.  across,  the  rostram  is  seen 
to  project  very  slightly  in  front  of  the  broad  frontal  region.  The  three 
lobes  are  not  distinct  in  this  series  until  a  size  of  18  mm.  is  reached. 
In  this  stage  the  three  lobes  are  well  marked,  but  the  lateral  lobes  are 
not  so  sharply  cut  off  from  the  edge  of  the  orbit  as  in  the  adult  stages. 

Thobax. 

In  the  I.  Zo'esL  (Fig.  85)  the  thorax  appears  in  two  distinct  parts — 
the  anterior  narrow  portion  which  bears  the  first  and  second  mazillipedes, 
and  the  posterior  part  bearing  the  buds  of  the  third  mazillipede  and  the 
pereiopods.  Its  sternal  surface  is  oval  in  shape,  and  it  may  be 
separated  off,  from  the  buds  surrounding  it,  as  an  oval  plate.  In  this  stage 
it  forms  a  comparatively  small  part  of  the  sternum  of  the  cephalothorax. 

During  the  remaining  Zo^'a  stages  it  increases  in  size  with  the 
growth  of  the  buds  of  the  appendages,  but  even  in  the  IV.  Zo^  it  does 
not  yet  bear  its  true  proportion  to  the  rest  of  the  body :  segmentation 
may  be  traced  in  it  (Fig.  150). 

In  the  Megalops  ^Fig.  149)  the  part  of  the  thorax  that  has  developed 
during  the  Zo^  penod,  now  forms  the  greater  part  of  the  stemiun  of 
the  cephalothorax.  Although  the  abdomen  is  not  tucked  up  under  the 
thorax,  the  latter  is  depressed  posteriorly  along  the  median  line. 

♦  Cunninghftm,  "  On  the  early  post-larval  stages  of  the  common  cnhfOancer  poffttrHsk 
and  on  the  affiuity  of  that  species  with  AuUcyclus  hderodoti"  Proc,  Zocl.  Socv.  Lond,, 
Mar.  1898.  1  pi. 
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In  the  first  young  stage  (Figs.  164  and  169)  the  two  tubercles  are 
present.  Hie  sternum  is  covered  with  the  minute  **  needle-point" 
cilia,  except  over  the  surfaces  covered  by  the  abdomen. 

Sexual  characters  are  not  seen.  They  were  made  out  in  crabs 
measuring  5|  and  5|  mm.  across. 

Sizes  of  the  Ditferent  Stages. 

The  drawings  of  all  the  stages  are  done  on  the  same  scale. 

Alongside  the  enlarged  drawings  of  the  I.-IY.  Zo^  and  of  the 
Megalops,  first  and  second  young  stages,  outlines  are  placed  representa- 
tive of  the  natural  size. 

In  comparing  the  Zo^  stages,  the  distance  between  the  tips  of  the 
rostral  and  dorsal  spines  was  taken  as  the  standard  of  measure- 
ment. 


stage. 

Number  of 
Specimens. 

Distance  between 
the  Tips  of  Roetral 
and  Ddnal  Spinet. 

Mm. 

I. 

II. 

III. 

IV. 

2 

1 
2 

1 

1-8:  1-6. 

2. 

2-8 :  2-4. 

8. 

Megalope  and  aueoeedtng  Stages. 

For  the  Megalops  and  succeeding  stages  two  measurements  were  taken 
of  the  carapace — (1)  The  greatest  breadth.  In  all,  except  the  Megalops, 
this  is  at  a  fixed  point,  viz.  behind  the  hindmost  lateral  teeth.  (2) 
Length  of  the  carapace,  i.e.  the  distance  between  the  tip  of  the  rostrum 
and  middle  of  the  hind  border  of  the  carapace. 


Stage. 

Nnmberof 

Greatest 
Breadth. 

Mm. 

Greatest 
Length. 

Mm. 

Megalope     . 

1 

1-15 

1-5 

1.    .    . 

2 

1-6  : 1-76 

17:1-7 

2.        .        . 

2-4 

2-2 

3.        .        . 

8-4 

81 

8a        .       . 

8-1 

4.        .        . 

8-9 

8-3 

4a 

4-0 
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With  the  exception  of  3a.  the  stage  of  each  of  these  young  crabs  was 
known,  since  they  were  reared  in  the  Laboratory  from  the  Megalope 
stage.    They  are  not,  however,  successive  casts  of  one  individual. 

The  crab  3a  was  found  on  the  beach,  and  from  its  size  it  is  probably 
a  specimen  of  the  third  stage.  It  cast  in  confinement,  and  the  resulting 
form  appears  in  the  Table  as  4a. 

Food  of  Megahpa, 

In  the  feeces  of  a  Megalops  there  was  a  large  quantity  of  diatoms. 

Rate  of  Growth  of  Cardnus  mcenaa. 

In  the  growth  of  the  crab  a  considerable  amount  of  variation  occurs. 
This  is  due  to  the  fact  that  increase  in  size  only  occurs  after  a  moult, 
and  the  amount  of  the  increase  varies  not  only  with  the  individual,  but 
also  in  the  same  specimen  in  different  moults.  It  is,  however,  possible 
with  a  fair  amount  of  certainty  to  separate  the  crabs  into  year  groups,  as 
will  be  shown  later,  if  attention  be  given  in  the  case  of  smaU  crabs  to 
the  month  in  which  they  are  captured. 

In  1884  Brook  publi^ed  a  series  of  observations  on  the  rate  of  growth 
of  Cardnus,  He  confined  a  number  of  specimens  until  they  passed 
through  a  series  of  moults.  He  at  that  time  wrote — "  It  would  appear 
impossible  to  judge  either  the  age  of  any  particular  specimen,  or  the 
number  of  ecdyses  which  it  had  passed  through,  from  a  casual  observa- 
tion of  it  on  the  sea  coast,  and  even  in  confinement  a  number  of  ecdyses 
must  be  passed  through  before  any  reliable  information  is  obtained.'' 
He  was  of  the  opinion  that  two  of  his  specimens  which  he  reared  from 
the  Megalops  stage,  A  and  B,  would  have  reached  the  breadth  of  35  and 
56  mm.  respectively  when  two  years  old. 

For  several  years  Mr.  H.  J.  Waddington,  Bournemouth,  has  devoted 
attention  to  the  rearing  of  this  form.  He  has  succeeded  in  obtaining 
a  very  complete  and  valuable  series  of  casts  of  various  specimens.  The 
results  of  his  work  he  has  courteously  communicated  to  me,  and  with 
his  permission  they  are  incorporated  in  the  present  paper. 

They  refer  to  1 1  individuals  which  were  kept  in  confinement  for 
periods  varying  from  7  to  34  months.  The  particulars,  consisting  of 
the  size*  of  each  moult-stage  and  its  date,  are  given  in  Table  I.  The 
first  date  and  size  refer  in  each  case  to  the  size  and  date  of  capture. 
For  three  Waddington  series,  viz.  Nos.  8,  9,  and  10,  Table  I.,  I  am 
indebted  to  Meek's  paper  on  the  "  Rate  of  Growth  of  the  Crab."t 
Alongside  the  measurement  of  each  cast  the  ratio  of  increase  is  given, 
and  the  interval  that  elapsed  between  each  two  moults  is  appended. 

I  have  also  arranged  the  data  regarding  five  of  Brook's  specimens  in 
a  like  manner  in  Table  II, 

*  The  size  consists  in  the  Oreatesl  Breadth  of  the  Campaca 

t  Nojihumberland  Sea  Fitherus  CommitUe.  Report  on  the  ScierUiJic  InveMtgaiion*  for  the 
year  1902.    Newcastle-upon-Tyne,  1903,  p.  68. 
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An  examination  of  the  two  Tables  shows  that,  as  Brook  pointed  out, 
moulting  takes  place  more  frequently  in  the  summer  months  than  in  the 
winter.  Casting  is  not,  however,  confined  to  the  warm  months,  but 
occurs  in  every  month  of  the  year. 

That  the  protection  afforded  the  crabs  in  confinement  may  have 
stimulated  growth  is  possible ;  and  while  their  frequent  casting  during 
the  first  year  may  be  due  in  some  measure  to  the  regular  and  certain 
provision  of  food,  still  it  has  been  assumed  that  the  growth  indicated  by 
the  above  specimens  is  not  greater  than  that  of  the  more  favoured 
individuals  in  the  free  state. 

In  order  to  compare  the  frequency  of  moulting  in  different  individuals, 
Waddington's  and  Brook's  specimens  have  been  set  out  in  Table  III.  In 
it  the  month  in  which  each  moult  took  place  and  the  resulting  size  of 
the  crab  are  shown.  At  the  top  of  each  series  the  authority  for  it  is 
indicated  by  means  of  a  letter  and  number.  B  refers  to  Brook,  and  the 
number  or  letter  accompanying  it  relates  to  the  form  thus  designated 
in  his  paper  in  the  Annals  and  Magazine  of  Natural  History  (Y.)  14, 
1884,  p.  202  et  aeq.  The  others  refer  to  the  individuals  particularised 
in  Table  I. 
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Among  spedmens  less  than  a  year  old,  found  at  any  date,  a  large 
amount  of  variation  in  size  will  be  found.  This  is  in  part  due  to  the 
fact  that  the  young  of  Carcinus  are  hatched  dunng  a  period  of  several 
months.  It  therefore  happens  that  in  the  autumn  some  have  gained  a 
considerable  size,  e.g.  |  ind),  while  others  may  not  exceed  ^  indi.  The 
hatching  period,  as  stated  above,  lasts  from  March  till  at  least  the  end 
of  July. 

The  Megali^s  stage  has  been  selected  as  a  convenient  period  from 
which  to  calculate  the  age  of  the  crab.  Three  of  the  crabs,  viz.  Nos. 
19,  20,  and  21,  Table  III.,  were  reared  from  the  Megalops.  No.  7  was 
probably  in  the  first  young  stage  when  it  was  found,  and  Nos.  10  and 
1 1  (2*5  mm.)  have  beeoi  re^irded  as  belonging  to  the  second  young  stage, 
i.e.  one  cast  has  intervened  between  it  and  the  Megalops.  Nos.  2, 3,  and  4 
had  probably  already  passed  through  six  moults  when  captured.  They 
measm*ed  respectively  6,  6*25,  and  6*5  mm.  I  have  assimied  that  the  three 
last  had  been  in  the  M^g;alops  stage  in  March,  and  that  No.  7  was  at  a 
similar  stage  in  April,  and  Nos.  10,  and  11  in  May.  No.  16  (3  mm.)  is 
in  the  third  stage,  and  is  supposed  to  have  been  a  Megalops  in  June. 

In  this  Table  the  attempt  has  been  made  to  arrange  together  crabs 
that  were  probably  hatched  out  in  the  same  month.  For  ^is  purpose 
five  difiTerent  groups  have  been  recognised  among  the  crabs  that  compose 
the  series.  In  the  case  of  the  crabs  which  were  very  small  when  cap- 
tured the  month  in  which  they  were  in  the  Megalops  stage  may  be  fixed 
for  all  practical  purposes  with  certainty.  These  crabs  of  known  age  then 
form  the  standard  by  which  the  ages  of  larger  crabs  are  judged. 

In  the  first  group  are  included  &ose  crabs  which  were  in  the  Megalops 
stage  very  probably  in  March.  Group  II.  contains  certain  crabs 
which  were  in  the  Megalops  in  April,  and  Group  III.,  in  May.  The 
supposed  June  crabs  appear  in  lY.,  while  in  7.  are  included  four,  the 
ages  of  which  are  known. 

Crabs  Nos.  5  and  6  are  admitted  into  the  first  group ;  they  measured 
12*5  and  12  mm.  respectively  in  September,  and  are  evidently  the  young 
of  the  hatching  season  just  ended.  The  age  of  these  crabs  may  then 
with  reason  be  estimated  on  the  date  of  capture  to  be  only  a  few 
months. 

The  number  of  casts  that  the  young  crab  passed  through  in  its  first 
year  varied.  Thus  No.  21  cast  8  times  in  its  first  twelve  months ;  No.  20, 
however,  cast  11  times  in  its  first  seven  months ;  while  No.  19  cast  only  6 
times  in  the  first  seven  months.  No.  7  had  moulted  1 3  times  at  least  in  its 
first  year,  while  Nos.  10  and  11  had  passed  through  9  (?10)  eodyses  in 
the  same  time.  Regarding  Nos.  2,  3,  and  4  as  being  when  captured  in 
their  sixth  young  stage,  we  have  at  the  end  of  the  year  (end  of  February) 
11,  11,  and  10  casts  respectively. 

The  ^ye  groups  are  divided  by  horizontal  lines  into  1-year  periods,  the 
year  being  calculated  from  the  Megalops  stage. 

Great  variation  is  found  in  the  size  of  the  crab  when  one  year  old 
No.  21  at  the  end  of  the  first  twelve  months  measured  11*6  mm. ;  No. 
7  measured  22  mm.,  and  Nos.  10  and  11,  8  and  12*75  mm.  respectively. 
Assuming  that  Nos.  2,  3,  and  4  were  in  the  Megalops  stage  in  March, 
which  is  the  earliest  in  the  year  that  we  are  justified  from  our  knowledge 
of  the  hatching  season  in  fixing,  they  cannot  at  the  end  of  February  be 
more  than  one  year  old.  They  then  measured  respectively  19,  19*5,  and 
21  mm.  in  breadth.  The  most  marked  difference  is,  however,  seen  in 
Nos.  19,  20,and  21.  The  first  and  last  are  Brook's  specimens.  No.  20  is 
one  of  Waddington's  series.  The  latter  in  seven  months  reached  a  breadth 
of  18  mm.,  wli^e  the  former  were  at  the  end  of  the  same  period  5*1  and 
5*2  mm.  respectively.    The  crabs  were  not  exposed  to  identical  oondi- 
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tions,  and  this  variation  shows  how  much  the  growth  of  the  crab  may 
be  affected  by  its  environment.  It  is,  moreover,  to  be  noted  that  in  the 
case  of  No.  20  the  rate  of  increase  at  each  moult  was,  to  begin  with, 
very  smaU,  and  so  it  happened  that  No.  19  gained  a  larger  size  in  four 
months  than  Waddington's  (No.  20)  reached  in  ^yq  months. 

The  size  at  the  end  of  the  first  twelve  months  is  obtained  from 
crabs  Nos.  7,  10,  11,  and  21,  the  ages  of  which  are  known  exactly. 
They  measured  respectively  22  :  12-75  :  8  :  11*6 ;  these  figures  give  an 
average  of  13*5  mm.  In  the  four  sizes  given  we  have  probably  the 
upper  and  lower  limits  of  size  after  one  year's  growth,  viz.  22  and 
8  mm.  The  crab  will  not,  it  is  believed,  grow  to  a  greater  size  than 
22  mm.  in  the  first  year,  and  no  crab  is  probably  less  than  8  mm.  when 
it  is  a  year  old. 

Crabs  Nos.  12,  13,  14,  15,  and  23  are  about  one  year  old,  while  Nos. 
9,  17,  and  22  are  in  their  second  year.  Crab  No.  23  appears  to  have 
been  in  the  Megalops  stage  later  in  the  year  than  August,  probably  in 
^ptember. 

From  the  size  of  the  crab  when  captured,  we  can  tell,  by  considering 
the  month  when  it  was  found,  whether  the  crab  is  or  is  not  a  year 
old.  The  size  alone  without  the  date  is  in  the  case  of  the  small  crabs 
of  little  value.  For  example,  a  crab  that  measured  13  mm.  in  May 
would  probably  be  over  a  year  old,  whereas  one  of  that  size  captured  in 
September  would  be  six  or  seven  months  old. 

The  crabs  then  have  been  arranged  in  Table  III.  according  to  the 
age  which  their  size  and  date  of  capture  seem  to  indicate.  The  crabs 
of  known  age  are  taken  as  a  standani  of  comparison. 

Column  Y.  contains  one  series  about  which  there  might  be  some 
doubt  as  to  its  being  properly  included  there.  It  is  No.  22.  In  August 
when  captured  it  measured  14*5  mm. — that  is,  very  little  greater  Uiaii 
No.  2,  which  was  regarded  in  August  as  being  only  a  few  months  old. 
The  former  has,  however,  been  placed  in  the  second  year,  mainly  on 
account  of  the  large  size  which  it  reached  (56  mm.)  at  the  end  of  one 
year  in  captivity. 

During  the  second  year  the  casts  were  still  numerous  in  certain 
cases ;  that  was  especially  so  in  the  case  of  crabs  which  commenced  the 
second  year  at  a  small  size.  The  more  frequent  casting  of  the  latter 
then  enabled  them  to  overtake  the  larger  specimens.  And  so  at  the 
end  of  the  second  year  the  differences  in  size  between  the  crabs  tend 
to  get  eliminated  or  altered  in  a  difiTerent  sense,  the  smaller  of  the 
first  year  becoming  the  larger  at  the  end  of  the  second  year.  This 
is  well  shown  by  Nos.  10  and  11.  No.  11  commenced  the  second  year 
at  a  size  of  8  mm.,  while  No.  10  measured  12*75.  The  former  moulted 
eight  times  to  the  latter's  ^yq,  and  at  the  end  of  the  second  year  it 
measured  53,  while  No.  10  had  reached  only  39  mm.  The  different  rate 
of  growth  in  the  second  year  may  have  been  in  some  measure  due  to 
sex;  No.  11  was  a  male  and  No.  10  a  female.  A  good  example  is, 
however,  shown  by  Nos.  7  and  11.  They  are  both  males.  At  the 
beginning  of  their  second  year  they  measured  respectively  22  and  8  mm. : 
during  the  second  year  No.  7  moulted  four  times,  No.  11  eight  times, 
and  at  the  end  of  the  period  they  had  reached  52  and  53  mm.  in 
breadth.  The  number  of  moults  during  the  first  two  years  was  then 
15  to  17.  The  sizes  of  the  crabs  whidbi  are  known  to  be  two  years 
old  are— Male  (Nos.  7,  11),  52  and  53  mm. :  female  (Nos.  3,  10),  48*5 : 
39  :  and  the  arrangement  of  the  Table  gives  the  following  in  cases 
where  the  crab  was  not  reared  from  a  very  small  size : — Male,  56 :  45  (?) ; 
female  :  35 ;  sex  not  noted,  33  :  46*5  :  62.  The  average  sizes  for 
^ose  of  definitely  known  age  are,  at  the  end  of  two  years — Male,  52*5 ; 
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female,  43*7.  The  inclusion  of  the  other  males  and  females  just  noted 
reduces  the  averages  to — Males  51*1  mm.,  and  females  39*3  mm. 

Three  crabs  (Nos.  3,  10,  and  11)  lived  to  complete  their  third  year. 
They  measured  respectively — Male  59*5,  female  55  :  55.  The  crab  No. 
17,  which  was  62  mm.  broad  in  its  second  year,  did  not  cast  again 
during  the  succeeding  twenty  months ;  it  died  soon  after  that  interval. 
60  nmi.  may  be  taken  as  the  size  of  the  three-year-old  male  and  55 
for  the  three-year-old  female. 

The  conclusions  regarding  the  rate  of  growth  of  the  crabs  ui^er 
discussion  are  as  follows : — 


1  Year,  8-22  mm.  Average      13*5  mm. 

'  51  mm 
'  39  mm. 


o  ^  {6  45-56  mm.  ^  f  d*  51  mm. 

2  Years,    (  $  36_48.5  mm.  ^^"^    ($39 

3  Years,    j  j  55  ^^j. 

Meek  estimates  the  rate  of  growth  as  follows : — 

One  year,  average  9  mm. :  two  years,  average  37  mm. :  three  years, 
average  55  mm. :  four  years,  average  69  mm. 

The  discussion  has  rested  principally  on  Waddington's  series,  and  of 
these  the  specimens  which  were  got  at  a  very  early  stage  are  especially 
valuable.  The  larger  crabs  which  were  introduced  into  the  second  year 
division  had,  by  their  subsequent  growth,  apparently  justified  the 
arrangement  followed. 

The  number  of  specimens  under  consideration  is  small,  and  it  is 
difficult  to  know  how  far  the  conclusion  may  be  legitimately  applied 
directly  to  the  crab  in  nature.  A  considerable  amount  of  variation  was 
shown  in  the  growth  of  the  crabs  in  their  first  year,  and  this  it  may  be 
taken  for  granted  occurs  in  nature,  possibly  to  as  great  a  degree  as  in 
the  confined  crabs.  In  the  second  year  there  was  a  tendency  to  eliminate 
the  differences,  a  hastening  of  the  development  in  the  backward 
specimens  up  to  the  level  of  the  more  forward  individuals. 

It  appears  very  probable  that  the  results  will  agree  on  the  whole  very 
closely  with  the  Uf e  of  the  crab  in  the  free  state. 

Moulting — The  Ratio  of  Increase. 

The  number  of  moults  through  which  a  crab  passes  in  a  year  appears 
fairly  constant.  Thus  during  the  first  year  they  were  8  to  11  in 
number;  in  two  ye^rs,  14  to  17;  and  in  three  years  16-18.  That 
moulting  does  not  depend  on  the  supply  of  food  alone  is  apparent  from 
the  fact  that  the  ratio  of  increase  is  so  variable,  vide  Tables  I.  and  II. 
The  ratio  of  increase,  that  is  the  actual  increase  (mm.)  at  a  moult,  divided 
by  the  previous  size  of  the  crab,  varies  from  -xV  ^  f  -  ^^  ^  ^^^  often 
about  |.  In  the  earliest  stages  the  moults  follow  one  another  rapidly, 
sometimes  two  {e.g,  Nos.  7,  18,  19)  or  even  three  (No.  20)  occurring 
within  a  month.  Hie  rate  of  growth  decreases  with  age  (Meek).  The 
Tables  do  not  show  a  regular  decrease  in  the  ratio,  but  the  decrease  in 
the  rat«  of  growth  is  (effected  by  the  less  frequent  moulting  or  its  cessation 
altogether. 

Early  Spawning. 

Two  females,  Nos.  3  and  10,  extruded  their  eggs  in  winter  before  the 
end  of  their  third  year.     One  of  them  extruded  its  eggs  the  previous 
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winter,  i.e,  before  it  was  two  years  old.  Thej  had  been  reared  from  the 
size  of  2*5  and  6  mm.  respectively.  Neither  had  during  its  captivity 
been  in  contact  with  the  male  crab.  The  eggs  did  not  become  properly 
attached  to  the  swimmerets :  they  were  all  thrown  off  within  a  month 
of  extrusion. 

Absobption  Area  on  Chela. 

A  part  of  the  shell  of  the  coxopodite  of  the  chela  becomes  decalcified 
at  |he  time  of  casting,  a  soft  area  similar  to  that  found  in  the  lobster  at 
thai  time,  appearing  in  the  crab  also.  This  is  r^arded  by  Herrick  as 
an  arrangement  necessary  for  permitting  the  withdrawal  of  the  chela 
from  its  shell. 


Dr.  Hansen,  Oopenhagen,  and  Dr.  Caiman,  British  Museum,  have 
kindly  assisted  me  with  references  to  literature. 
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UST  OP  DRAWINGS. 

The  Drawings  were  all  outlined  by  means  of  the  Camera  ludda.  The  hair  and 
spine  arrangement  is  shown  identically  as  found  in  the  appenda«;os  in  nearly  all 
the  sketches.  In  Figs.  36,  55,  77  (2  m).  166,  170,  and  173  the  hairs  are  not  re- 
produced in  identical  number  nor  position. 


Letters  Used. 


a. — antennule. 

ab. — abdomen. 

an. — anus. 

A. — antenna. 

ap. — pleuron, 

h-isch,  — basi-ischiopodi  te. 

fcr.— branchia. 

car.— -carapace. 

carp  — carpopodite. 

cox.  — coxopodite. 

cr. — croMm  (mandible). 

dact,  — dactylopodite. 

e. — cutting  edge(mandible). 

en.  — endopodite. 

ep.— epipodite. 

ear. — exopodite. 

/r.— fracture  plane. 

g.— gut. 

ga, — ganglion. 


L-IV.~lst-4th  Zote  stages. 

1  m. — first  maxilla. 

2  m.— second  maxilla. 
mer.  — meropodite. 
mn. — mandible. 

mp  (l-3).~l8t,  2nd,  and  3rd  maxilli- 

pedes. 
o.^ye. 

per  (1-5).— l8t-5th  pereiopod. 
p/.— pleopod. 
prop,  — ^propodite. 
prot.  — protopodite. 
St. — sternum. 

«U7.— swelling,  bud  of  flagellum  (A). 
<.— tooth. 
T.— telson. 
th. — thorax. 
1-4.— lst-4th  young  stages. 


EXPLANATION  OP  PLATES. 


The  magnifications  (in  diameters)  are  approximate. 


Plate  VII. 

Fig.  1.  End  of  first  joint  of  jointed  branch  of  antenna,  L  Zo^ 

Fig.  2.  Antennule,  1  ZoSa ;  ga.  ganglion,                                                .     x  220 

Fig.  3.  Antennule,  II.  ZoSa,                      .                                                .     x  220 

Fig.  4.  Antennule  and  antenna,  UI.  ZoSa,                                  .           .     x   120 

Fig.  5.  End  of  first  joint  of  jointed  branch  of  antenna,  ni.  Zosiu 

Fig.  6.  Antenna  and  antennule,  IV.  Zote,           .                                 ,     x  120 
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Fig.    7.  Antenna  of  first  young  stage  (1),  •  •  •  .  .     x     48 

Fig.    8.  Mandible,  I.  Zo6a;  e.  cutting  edge ;  t.  tooth ;  cr.  crushing  crown,  x  220 

Fig.    9.  Mandible,  IV.  Zo6a, x  200 

Fig.  10.  Mandible,  first  young  stage,  .  .  .  .     x   120 

Fig.  11.  Antenna,  Megalops,  .  .  .  .  .     x    120 

Fig.  12.  Hair  of  first  maxilla,  HI.  ZoSa. 

Fig.  13.  First  maxilla,  IV.  Zofia, x   120 

Fig.  14.  First  maxilla,  I.  ZoSa, x  220 

Fig.  15.  Palp  of  first  maxilla,  III.  ZoSa. 

Fig.  16.  Antenna,  I.  ZoSa^  .  .  .  .  .     x  220 

Fig.  17.  Antenna,  II.  ZoSa, x  220 

Fig.  18.  Basal  joints,  antennule,  first  young  stage,  left  side,  .     x   120 

Fig.  19.  Tips  of  sensory  tubes  of  antennule,  first  young  stage. 
Fig.  20.  Antennule,  first  young  stage,  part  of,      .  .  .     x   120 

Fig.  21.  Antennule  and  antenna,  firet  young  stage,  right  side,  .     x   120 

Fig.  22.  Mandible,  HI.  ZoSa, x   120 

Fig.  23.  Antenna  of  first  young  stage  (the  first  two  joints  are  not  shown), 
same  specimen  as  fig.  21. 

Fig.  24.  Mandible.  II.  ZoSa x  220 

Fig.  25.  Labium  (/&.),  I.  Zote, x  220 

Fig.  26.  a.  Mandible  of  Megalops ;  h.  palp  of  do.,  .     x   120 

Fig.  27.  Hairs  of  palp  of  mandiole,  first  young  stage. 

Fig.  28.  Spine  of  first  maxilla,  I.  Zo@a. 

Fig.  29.  Ajitennule,  Megalops,  .  .  .     x   120 

Fig.  30.  End  of  first  joint  of  jointed  branch  of  antenna,  II.  Zoea. 

Fig.  31.  Spine  of  first  maxilla,  I.  Zoda. 

Fig.  32.  f«  f»  »t 

Fig.  33.  Ventral  surface,  cephalic  region,  I.  ZoSa,  .     x   100 

Fig.  34.  Spines  of  first  maxilla,  I.  Zo&i. 

Fig.  35.  First  maxilla,  HI.  Zo6a, x    120 

Fig.  36.  First  maxilla,  IV.  2Sote,  palp  abnormal.      This  and  that  repre- 
sented by  fig.  13  are  from  the  same  specimen. 
Fig.  37.  First  maxilla,  II.  Zo«a,      .  .  .     x  220 

Fig.  38.  First  maxilla.  III.  ZoSa,  two  basal  lobes,  .     x  220 
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Fig.  39.  Second  maxilla,  11.  ZoSa,  .... 

Fig.  40.  Second  maxilla,  IV.  ZoSa, 

Fig.  41.  First  maxillipede,  IV.  Zo^a, 

Fig.  42.  First  maxilla  of  first  young  stage, 

Fig.  43.  First  maxillipede,  Megalops, 

Fig.  44.  Spine  of  second  maxilla,  I.  Zo3a. 

Fig.  45.  Second  maxilla,  I.  Zo^,    .... 

Fig.  46.  Second  maxilla,  Meffalops, 

Fig.  47.  First  maxilla,  Megalops,    .... 

Fig.  48.  First  maxillipede,  first  younff  stage,         .  .  .  .     x     57 

Fig.  49.  Spine-bearing  edges  of  basal  lobes  of  first  maxillipede,  Megalops,     x   120 

Fig.  50.  Spine  of  second  maxilla,  I.  2Sote. 

Fig.  51.  First  and  second  maxillipedes,  11.  Zoea,  .  .     x   120 

Fig.  52.  Tip  of  exopodite  of  first  maxillipede.  III.  Zoea. 

Fig.  53.  First  maxillipede,  III.  Zoea.         .  .  .  .  .     x     57 

Fig.  54.  Spine  of  second  maxilla,  I.  Zo6a. 

Fig.  55.  Second  maxilla,  IV.  Zo^. 

Fig.  56.  Spine  from  protopodite  lobes  of  first  maxillipede,  first  young 

stage. 
Fig.  57.  First  maxillipede,  I.  Zo6a,  .  .  .  .     x    120 

Fig.  58.  Protopodite  lobes  of  first  maxillipede,  first  young  stage. 

Fig.  59.  Second  maxilla,  first  ^oung  stsjB^,  .  .     x   120 

Fig.  60.  Endopodite,  first  maxillipede,  first  yovig  stage. 

Fig.  61.  Second  masdlla.  III.  Zo^,  .  .  .  .     x  220 

Fig.  62.  Spine  of  protopodite  of  first  maxillipede,  first  young  stage. 
Fig.  63.        ,,  t»  »>  >»  »»  »» 

PlJkTK  IX. 

Fig.  64.  Second  maxillipede,  Megalops,  .     x    120 

Fig.  65.  Second  maxillipede.  III.  Zo6a,      .  .      >:     67 

Fig.  66.  Second  maxillipede,  IV.  2iOea,  ...      x     57 
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Fig.  67.  First,  second,  and  third  maxillipedes,  the  pleura  (op.)  and 

basal  joints  of  pereiopods  and  branchi88(&r.)>  IV.  Zo^,  x   120 

Fig.  68.  Second  maxillipede,  I.  Zo^,  .  .  .  .  .     x   120 

Fig.  69.  Third  maxillipede,  1-4  pereiopods,  and  branchise,  I.  ZoSa,  x  220 

Fig.  70.  Endopodite,  second  maxillipede,  III.  Zo@a. 

Fig.  71.  Second  niaxillii>ede,  first  young  stage  (a.  teeth  on  exopodite),    .     x   120 

Fig.  72.  Spine  of  first  joint  of  endopodite,  tmrd  maxillipede,  Megalops. 

Fig.  73.  Pereiopods,  IL  Zoea,  .  .  .  .  .  .     x  220 

Fig.  74.  Third  maxillipede,  and  pereiopods.  III.  Zo6a,  with  branchiae,   .     x   120 

Fig.  75.  Spine  of  endopodite,  second  maxillipede,  first  young  stase. 

Fig.  76.  Second  maxilla,  maxillipedes,  and  pereiopods,  I.  Zo6a,  siae  view,    x   220 

Fig.  77*  Terminal  spine  of  endopodite,  third  maxillipede,  Megalops. 

Fig.  78.  Terminal  joints  of  endopodite,  first  maxillipede,  I.  Zo^. 

Fig.  79.  Second  and  third  pereiopods,  IV.  Zoto;  (u>.  pleuron;  th,  thorax. 

Fig.  80.  Pleura,  and  ooxopodites  of  pereiopods ;  Megalops,  1-5,  coxo- 

podites;  1 -5 ,  apodemes. 
Fig.  81.  2nd-5th  joints  of  endopodite,  third  maxillipede.  Megalops. 
Fig.  82.  Pereiopods,  IV.  Zoea,  external  view,        .  .  .  .     x     60 

Fig.  83.  F.ndoT)c>dite  of  second  maxillipede,  I.  Zo^,  .  .  .     x  220 

Fig.  84.  Third  maxillipede,  pereiopods,  and  brancMse,  11.  Zo@a,  .  .     x   120 

Fig.  85.  Ventral  view  of  thorax,  rudimentary  third  maxillipede,  and 

pereiopods,  I.  Zo6a,     .  .  .  .  .  .     x  220 

Fig.  86.  Third  maxillipede,  Megalops,  .  .  .     x   120 

Fig.  87.  Spine  of  endopodite,  second  maxillipede,  Megalops,  first  young 

stage. 

Plate  X. 

Fig.    88.  Third  maxillipede,  first  youne  stage,      .  .     x     48 

Fig.    89.  Fourth  pereiopod  (part  of  *),  Megalops,  .     x     57 

Fig.    90.  Fifth  pereiopod,  Megalops,  .  .     x     57 

Fig.    91.  Distal  end  of  propodite  of  third  pereiopod,  Megalops. 
Fig.    92.  Distal  toothed  spine '  on  dactylopodite  of   fourth  pereiopod, 

Megalops. 
Fig.    93.  Third  pereiopod  (part  of),  Megalops,      .  .  .  .     x     57 

Fig.    94.  Distal  toothed  spme  of  third  pereiopod,  Megalops ;  t,  tubes. 
Fig.    95.  Second  pereiopod  (part  of),  Megalops,    .  .  .  .     x     57 

Fig.    96.  Larffe  teeth  on  long  curved  terminal  spine  on  dactylopodite  of 

the  fifth  pereiopod,  Megalops. 
Fig.    97.  Protopodite,  and  nrst  joint  of  endopodite  of  third  maxillipede, 

Megalops. 
Fig.    98.  Endo^kiite  aud  exopodite  of  third  maxillipede,   first  young 

stc^ze.    Shows  surface  next  the  second  maxillipede. 
Fig.    99.  Dactylopodite  of  fourth  pereiopod,  Megalops. 

Fig.  100.  First  pereiopod  (chela),  first  young  staee,  right  side,    .  .     x     57 

Fig.  101.  Coxopodite    (cox,)   and   bwd-ischiopodite    (h-isch,)    of    fifth 

pereiopod,  Megalops  ;/r.  fracture  plane  on  basi-ischiopodite 

joint. 
Fig.  102.  Lone  curved  spines  on  end  of  dactylopodite,  fifth  pereiopod, 

Megalops. 
Fig.  103.  Endo^xlite  aud  exopodite  of  third  maxillipede,  first  young 

staee.    Shows  external  (ventral)  surface ;  cp.  fig.  98. 
Fig.  104.  Dactylopodite  of  third  pereiopod,  first  ^oung  stage.      Shows 

the  surface  hairs  on  under  side,  wmch  are  omitted  from 

the  dactylopodite  in  fig.  116. 
Fig.  105.  Fifth  pereiopod  (part  of),  Megalops,  .  .     x     57 

Fig.  106.  First  pereiopod  (chela)  (part  of),  Megalops;  tech.  portion  of 

basi-isohiopodite  joint  distal  to  fracture  plane. 
Fig.  107.  Hair  ht)m  meropodite  of  fourth  pereiopod,  first  young  stage. 
Fig.  108.  Fourth  pereiopod  (part  of),  first  young  stage,    .  .     x     57 

Fig.  109.  Jaws  of  chela,  Megalops. 

Fig.  110.  Fifth  pereiopod  (part  of),  first  young  stage,  .     x     57 

Fig.  111.  Second  pereiopod  (part  of),  first  young  stage,    .  .  .     x     57 

Fig.  112.  Dactylopodite  of  second  pereiopod,  first  young  stage,  to  show 

the  surface  hairs  on  the  lower  side  of  the  joint,  omitted 

from  that  part  in  fig.  111. 

*  The  drawinffs  of  the  pereiopods  in  nearly  every  case  show  only  the  part  of  the 
appendage  distal  to  the  fracture  pliuie  (/r.),  viz^,  thiat  part  of  the  limb  which  may  be 
thrown  off  by  the  crab. 
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Fig.  113.  First  pereiopod  (chela)  (part  ol)y  first  ycfwau  stage,  to  showtiie 
hairs  on  the  apper  or  anterior  snrlsfle  olthe  appendsM,     . 

fig.  114.  Gozopodite  and  baisi-ischiopodite  joints  of  fifth  pereiopod»  first 
yonng  stage. 
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Hinge  of  dactylopodite  ol  chela,  first  yonng  stage. 

Third  pereiopod  (part  of),  firstyouDg  staoe. 

First  four  ahdommal  joints,  IIL  ZoSa ;  |m.  pleopod, 

AbdomoEu  L  Zote,  ....... 

Telson,  U.  Zote ;  on.  anns,         ..... 

Long  toothed  spines  of  telson,  L  Zo@a. 

Telson,  tlL  Zola,  ...... 

Telson,  L  ZoSa ;  S  ab,  fifth  abdominal  sepnent, 

Gozopodite,  and  portion  (6.)  of  basi-isohiopodite,  prooumal  to 

fracture  plane  (/r.). 
First  four  abdominal  joints,  XL  Zo^    ..... 

Second  abdominal  somite,  ventral  view,  IL  ZoSa. 
Fifth  pereiopod,  first  young  stage,  .  .  •  . 

.Telson  and  nfth  pair  of  pleopods,  Megalops,  ventral  view, 
Telson,  Megalops,  dorsal  view,  ..... 

Hair  from  dorsal  surface,  abdomen,  first  young  stage. 
Abdomen,  IV.  Zoto,        ...... 

Third  pleopod,  Megalops,    .        . 

First,  second,  and  third  abdominal  segments;  pi.  pleopod, 

ventral  view,    ....... 

Second  pleopod,  M^alops,  ..... 

Carpopodite  joint  of  chela,  first  young  stage. 

Basal  joint  (protopodite)  and  endopodite  of  third  pleopod, 

MeffiUops,         ....... 

Long  hair  from  ischiopodite  of  fourth  pereiopod,  first  young 

stage. 
Hooks  on  ends  of  the  t#o  endopodites  of  the  first  pleopod, 
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X  57 

X  120 

X  120 

X  57 

X  120 


X  120 


137.  Telson,  IV.  ZoSa ;  S  pi.  fifth  pair  of  pleopods,  . 

138.  Abdomen,  Megalops,  side  view ;  the  pleopods  are  not  completed, 

139.  Telson,  LZoea,  vential  view,  showing  the  circular  aperture  {op.) 
in  the  integument  through  whidi  the  end  of  the  gut  am 

anus  projects,  .  .  .  .  .  . 

Fig.  140.  Coxopodite  and  portion  of  basi-ischiopodite  proximal  to  the 

fracture  plane,  of  chela,  first  young  stage,  H.  sternum. 
Fig.  141.  Fourth  pleopod.  Mesalops,  ..... 

Fig.  142.  First  pleopod,  Megalops,  ..... 

Fig.  143.  Abdomen,  Megalops,  dorsum, 
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Fig. 
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Fig. 
Fig. 
Fig. 
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144.  Third  pleopod,  Megalops, 
146.  Abdomen,  first  yonng  stage, 
146.  IV.  Zo6a, 


147.  UL  Zoga, .  - 

148.  n.  ZoSa 

149.  Sternum,  Megalops,         ...... 

160.  Sternum  (thorax),  IV.  Zo«a„       ..... 

151.  Abdomen,  first  young  stage,  external  surface,  . 

152.  Megalops,  ....... 

153.  (Carapace,  Megalops,        ...... 

164.  Cephalic  region,  M^^alops,  ventral  surface, 

166.  Penes ;  1  p.  anterior  penis ;  2  p.  posterior  penis,  of  a  Carckma 
mcsnasy  measuring  6'6  mm.  across  the  greatest  breadth  of 
the  carapace     .... 

156.  Third  pleopod,  first  young  stage, 

157.  Eye  of  IV.  Zo6a,  ..... 

158.  Fifth  pair  of  pleopods,  and  telson,  first  young  stage, 
169.  I.  Zo^ 

160.  ProU»0«a, 

161.  Cast  integument,  I.  Zo^,  side  view,  o.  cornea, 
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Fig.  162.  Gut,  I.  Zoea,  showing  convoluted  condition  of  the  gut  in  the 
rudimentary  thoracic  region ;  ^,  straight  anterior  portion  of 
gut ;    ^,  portion  of  gut  doraal  to  the  developing  third 
maidUipede  and  the  pereiopods. 
Fig.  163.  Cast  integument,  I.  Zo^  ventral  view ;  o.  cornea ;  r,  rostrum,     x     48 
Fig.  164.  Sternum  of  thorax,  first  young  stage,  t,  tubercle,  .  .     x     48 

Fig.  165.  Third  swimmeret  of  Carcinus  manas  (Q\   measuring  6}  mm. 

across  the  broadest  part  of  the  carapace,       .  .  .     x   120 

Plate  XIIL 

Fig.  166.  Carapace,  first  young  stage,        .  .  ,  .     x     57 

Fig.  167.  First  younff  staffe,  .  .  .  .  .     x     19 

Fig.  168.  Carapace  of  adult  CardnuB  moenaa  Cs)  natural  sixe. 
fig.  169.  Ventral  surface  of  first  young  stage.      The  hairs,  etc,  on  the 

external  surface  of  the  abdomen  are  not  shown,        .  .     x     57 : 

Fig.  170.  Third  youn^  stage  (drawn  from  »  moulted  integument),  *     x     \9 

Fig.  17  L  Carapace  of  a  fourth  voung  stage,  •  •  ^     x     19^ 

Fig.  172.  HaU  of  carapace  of   a  young   Cardnus  nuenas   measuring 

5*5  mm.  across,  .  .  .  .     x     10 

Fig.  173.  Second  young  stace,         .  .  .  .  .  .     x     19 

Fig.  174.  First  and  second  joints   (prot(^K>dite),  second   maxillipede, 

IV.  ZoSa. 
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IV.  — REPORT  ON  THE  OPERATIONS  AT  THE  MARINE 
HATCHERY,  BAY  OF  NIGG,  1902.  By  Dr.  T.  Weotss 
Fulton,  Scientific  Superintendent. 

In  previous  reports  the  methods  and  arrangements  in  connection 
with  the  hatching  of  plaice  have  been  described,  the  principal  conditions 
of  successful  working  being  the  providing  of  a  good  stock  of  adult  fishes 
to  furnish  the  spawn,  and  an  abundant  supply  of  pure  sea  water  of 
proper  density  for  the  hatching  apparatus. 

Since  the  ereiction  of  the  hatchery  on  its  present  site  in  the  autnmn 
of  1899,  it  hajs  been  found  possible,  by  means  of  the  large,  sunk,  tidal 
pond,  to  keep  i^  breeding  stock  from  one  season  to  another  instead  of 
renewing  it  yearly,  as  was  previously  the  case.  Under  the  former 
system  it  took  a  considerable  time  for  the  fishes  to  become  accust<xned 
to  confinement,  and  many  of  them  did  not  spawn,  but  retained  their 
eggs,  and  died  in  an  egg-bound  condition,  and  thus  the  quantity  of 
fertilised,  spawn  obtainable  from  a  given  nimiber  of  fishes  was  matenally 
reduced. 

At  the  end  of  the  hatching  season  in  1901  the  number  of  plaice 
remaining  in  the  pond  was  found  to  be  767,  most  of  which  continued 
to  thrive  during  the  summer  and  autumn.  To  these  others  were  added 
in  the  winter,  the  fishes  being  procured  on  board  steam-trawlers  provided 
with  large  covered  tubs,  through  which  a  constant  circulation  of  water 
was  maintained,  and  which  were  transferred  to  the  hatchery  and  the 
fishes  placed  in  the  pond.  At  the  end  of  November  21  were  obtained 
from  Aberdeen  Bay,  in  December  345  from  Burghead  Bay  in  the 
Moray  Firth,  and  early  in  January  120  from  off  the  coast  of  Caithness. 
As  is  always  the  case,  a  considerable  number  of  the  newly -introduced 
fishes  succumbed  later,  chiefly  in  consequence  of  injuries  and  abrasions 
received  in  the  course  of  capture  by  the  trawl-net,  and  partly  as  the 
result  of  abrasions  in  the  tubs,  where  they  were  sometimes  confined  for 
several  days.  The  breeding  stock  for  the  season  was  estimated  to 
number  about  one  thousand  plaice  of  both  sexes. 

During  the  latter  part  of  January  the  temperature  of  the  water  in 
the  pond  was  rather  lower  than  usual,  and  few  eggs  were  observed 
to  have  been  shed  until  the  early  part  of  February.  The  first  coUection 
was  made  from  the  spawning-pond  on  the  8th  February,  when  about 
20,000  eggs  were  obtained,  and  on  the  next  two  days  about  the  same 
quantity.  Owing  to  a  hard  frost  occurring  on  the  following  days  the 
temperature  of  the  water  sank  and  spawning  was  checked,  and  no 
further  collection  was  made  until  the  17th,  when  40,000  were  obtained. 
In  the  first  half  of  March  the  number  of  eggs  greatly  increased,  over 
two  millions,  and  occasionally  nearly  three  millions,  being  taken  from 
the  pond  daily,  the  aggregate  up  to  the  16th  March  being  over 
38,000,000.  After  this  period  the  number  diminished  in  March  and 
still  more  in  April,  and  the  last  collection  was  made  on  the  25th  of 
April,  viz.  20,000. 

During  the  season  the  large  total  of  72,410,000  eggs  were  obtained, 
or  about  seven  millions  more  than  in  the  preceding  year.  It  is  believed 
that  this  large  total  was  mainly  owing  to  the  thorough  acclimatisation 
of  the  majority  of  the  spawners  during  the  year  or  more  in  which  they 
were  kept  in  the  tank.  It  may  be  said  that  the  fishes  in  the  course  of 
time  become  very  tame,  instead  of  withdrawing  themselv4^and  skulking 
at  the  bottom  of  the  tank  as  is  the  habit  with  those  newly  introduced. 
They  frequently  swim  about  the  surface  at  the  sides  of  the  tank  in 
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expectation  of  being  fed,  and  gather  together  when  the  attendant 
appears ;  they  even  take  food  from  one's  hands.  They  are  fed  nearly 
entirely  on  common  mussels  and  thrive  upon  this  diet.  During  most 
of  the  year  two  or  three  pecks  a  day  suffice,  but  in  the  autumn,  some 
months  before  the  spawning  season,  they  receive  a  more  liberal  allow- 
ance, up  to  four  pecks,  and  soon  get  into  very  good  condition. 

In  the  process  of  incubation  in  the  hatching  apparatus,  16,630,000, 
or  nearly  twenty-three  per  cent ,  of  the  eggs  died,  a  slightly  higher 
percentage  than  in  the  previous  year,  when  it  was  a  little  below 
twenty-one  per  cent.,  and  which  was  probably  owing  to  rather  much 
overcrowding  at  times,  and  particularly  when  the  burst  of  spawning 
occurred  in  the  early  part  of  March.  The  estimated  number  of  fry 
produced  was  55,700,000,  and  they  were  put  into  the  sea  partly  in 
Lochfyne  and  mostly  off  the  coast  of  Aberdeen.  The  Table  giving  the 
particulars  from  day  to  day  is  appended.  It  was  prepared  by  Mr.  H. 
Dannevig,  who  was  in  charge  of  the  hatching  work,  and  who  was 
appointed  at  the  end  of  the  season  to  the  newly-created  office  of 
Superintendent  of  Pisciculture  under  the  Government  of  New  South 
Wales,  a  Marine  Hatchery,  partly  stocked  with  European  fishes,  which 
Mr.  Dannevig  took  to  Australia  with  him,  being  in  course  of  erection 
near  Sydney. 

The  tidal  spawning-pond  continues  to  give  satisfaction,  and  has 
enabled  the  expense  of  the  work  to  be  very  considerably  reduced,  since 
comparatively  little  pumping  is  required,  except  during  the  few  months 
the  hatching  work  is  going  on.  It  measures  ninety  feet  in  length  by 
thirty-five  in  breadth,  and  has  an  average  depth  of  nearly  eight  feet, 
one  end  being  ten  feet  deep.  The  tide  is  admitted  by  a  twelve-inch 
pipe  controlled  by  valves.  A  still  larger  tidal-pond  on  the  same 
principle  has  been  constructed  in  connection  with  the  new  Marine 
Hatchery  built  at  Port  Erin  by  the  Manx  Government,  which  is 
nearly  100  feet  long  by  50  feet  in  breadth  and  from  three  to  ten  feet 
deep. 

As  will  be  seen  from  the  Table  the  specific  gravity  of  the  water 
remained  high  and  pretty  uniform  throughout  the  season,  never  sinking 
below  1027*3  and  usually  ranging  about  1027*7. 

Later  in  the  summer,  at  the  request  of  fishermen  on  the  coast  of 
Aberdeen,  and  Mr.  Maconochie,  M.P.,  the  hatching  of  lobsters  and 
edible  crabs  was  undertaken  at  the  hatchery  by  Dr.  Williamson,  the 
larval  crabs  and  young  lobsters  being  liberated  at  the  northern  nart  of 
the  coast  and  in  the  Moray  Firth.  The  number  of  larval  crabs  thus 
dealt  with  was  about  4,500,000,  and  that  of  young  lobsters,  most  olF 
which  were  reared  through  several  stages  and  in  some  cases  had  very 
nearly  assumed  the  form  of  the  adult,  was  about  three  thousand. 

From  the  combination  of  the  hatdiery  with  the  marine  laboratory, 
and  the  provision  of  a  large  tidal  pond,  the  expense  of  the  hatching 
work  is  much  diminished,  the  annual  expenditure  amounting  to  a  little 
over  ^100,  the  principal  items  being  the  maintenance  of  the  apparatus 
and  plant,  food  for  the  fishes,  and  coals. 
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TA.BLE  I. — Showing  the  DaUy  Progress  of  the  Hatching  Operations,  as  well 
as  the  Temperature  and  the  Specific  Gravity  of  Water  in  the  Hatchery 
the  Fond,  and  on  the  Beach. 


Date. 

Number  of 
CoUected. 

Number  of 

foundDead 
in  Boxes. 

Number  of 

Fry 

put  out. 

Total  stock 
in  Boxes. 

The  Sea 

Water  in  the 

Hatchery 

at  Noon. 

The  Sea 

Water  in  the 

Pond 

at  Noon. 

The  Sea 

Water  on  the 

Beach 

at  Noon. 

I 

Temp. 

Sp.gr. 

Temp. 

Spcgr. 

Temp. 

1 
Sp.gr. 

Feb.   8 

20,000 

20,000 

Cent. 
4-0 

27-3 

Cent 
2-8 

27-4 

Cent. 
4-8 

27-4 

,,      9 

10,000 

30,000 

3-7 

27-3 

31 

27-4 

5-0 

27-5 

„     10 

10,000 

40,000 

3-0 

27-4 

2-6 

27-4 

5-1 

27-2 

„     11 

40,000 

2-6 

27*3 

2-2 

27-6 

4-9 

27-0 

„    12 

40,000 

1-0 

27-8 

2-1 

27-6 

4-9 

27-2 

„     13 

40,000 

0-1 

27-2 

1-6 

27-5 

4-8 

27-0 

n      14 

;.. 

40,000 

0-6 

27-4 

2-3 

28-0 

4-8 

27-0 

„     15 

40,000 

00 

27-5 

2-4 

27-8 

5-0 

271 

„     16 

40,000 

1-0 

27-6 

3-0 

27-9 

5-0 

27-1 

M    17 

40,000 

26,000 

66,000 

1-5 

27-5 

2-6 

27-6 

5-2 

27-2 

„    18 

75,000 

130,000 

1-6 

27-5 

2-8 

27-6 

»    19 

90,000 

220,000 

1-0 

27-6 

... 

„    20 

126,000 

346,000 

2-3 

277 

3-0 

27-4 

5-2 

27-4 

„    21 

180,000 

525,000 

21 

27-6 

3-2 

27-2 

5-0 

26-9 

„    22 

160,000 

785,000 

2-6 

27-6 

„    28 

220,000 

30,000 

... 

975,000 

31 

27-8 

n     24 

310,000 

1,285,000 

3  6 

27-6 

... 

„    25 

250,006 

1,536,000 

4-2 

27-7 

„    26 

400,000 

1,936,000 

4-5 

27-6 

»    27 

950,000 

... 

2,886,000 

4-1 

27-7 

„    28 

800,000 

80,000 

3,606,000 

3-8 

27-8 

... 

March  1 

1,160,000 

... 

4,666,000 

4-2 

27-6 

4-5 

27-6 

6-1 

27-5 

n       2 

1,300,000 

60,000 

6,916,000 

4-7 

27-5 

4-6 

27-4 

4-8 

27-6 

,,      3 

2,100,000 

80,000 

7,985,000 

4-6 

27-6 

4-7 

27-5 

4*9 

277 

»      4 

2,600,000 

... 

10,686,000 

4-9 

27-5 

4-6 

27-5 

6-2 

27-4 

,,      5 

2,650,000 

75,000 

13,060,000 

4-6 

27-4 

4-8 

27-4 

6-4 

27-3 

,,      6 

2,450,000 

80,000 

15,430,000 

5-0 

27-3 

5  1 

27-5 

6-5 

27-4 

„      7 

2,700,000 

160,000 

17,970,000 

5-4 

27-3 

67 

27-3 

5-5 

27-4 

»      8 

2,600,000 

200,000 

... 

20,270,000 

5-7 

27-5 

6-2 

27-4 

6-6 

27-4 

»      9 

2,100,000 

120,000 

... 

22,260,000 

5-8 

27-6 

6-6 

27-8 

6-4 

27-5 

10 

2,500,000 

150,000 

... 

24,600,000 

6-9 

27-4 

6-4 

27-4 

6-6 

27-4 

»    11 

2,400,000 

850,000 

... 

26,660,000 

6-0 

27-6 

67 

27-5 

6'8 

27-3 

„    12 

2,260,000 

240,000 

••• 

28,660,000 

6-3 

27-7 

6-6 

27-5 

6-6 

27-4 
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Date. 

Number  of 

Eggs 
Collected. 

Number  of 

foundDead 
in  Boxes. 

Number  of 

Fry 

put  out. 

Total  Stock 
in  Boxes. 

The  Sea 

Water  in  the 

Hatchery 

at  Noon. 

The  Sea 

Water  in  the 

Pond 

at  Noon. 

The  Sea 

Water  on  the 

Beach 

at  Noon. 

1 

Temp. 

Sp.gr. 

Temp. 

Sp.gr. 

Temp. 

Sp.gr. 

1 
Mar.  13 

2,100,000 

480,000 

30,280,000 

Cent. 
6-2 

27-6 

Cent 
6-4 

27-5 

Cent. 
6-9 

27-4 

n      14 

1,950,000 

630,000 

31,700,000 

6-4 

27-6 

6-3 

27-6 

6-1 

27  6 

„    15 

1,800,000 

360,000 

38,140,000 

6-8 

277 

61 

27-6 

6-2 

27'6 

1    M     16 

1,860,000 

36,000,000 

6-5 

27-6 

6-9 

277 

60 

27-6 

n      17 

1,650,000 

450,000 

36,200,000 

6-4 

27-6 

6-2 

27-6 

6-2 

27-6 

„    18 

1,800,000 

500,000 

37,500,000 

61 

27-4 

6-1 

27-4 

6-1 

277 

„    19 

1,700,000 

740,000 

88,460,000 

6-2 

27-6 

6-2 

27-6 

5-9 

27-6 

„    20 

1,650,000 

460,000 

89,650,000 

6-1 

27-6 

6-9 

27-4 

6-0 

27-6 

n      21 

1,650,000 

800,000 

40,600,000 

6-8 

277 

6-2 

27-6 

6-0 

27*6 

„    22 

1,660,000 

540,000 

41,610,000 

6-4 

27-6 

6-4 

27-6 

6-1 

277 

1 

n      23 

1,700,000 

700,000 

42,610,000 

6-6 

27-6 

6-2 

27-5 

6-2 

27-6 

»    24 

2,100,000 

660,000 

44,060,000 

6-7 

27-6 

61 

27-5 

6*8 

27-6 

„    26 

1,600,000 

46,660,000 

6-2 

27'6 

6-1 

27-6 

6-4 

27-6 

M    26 

1,250,000 

6,500,000 

40,410,000 

6-3 

27-6 

67 

277 

6-1 

27-6 

„    27 

1,140,000 

200,000 

41,360,000 

6-1 

27-8 

6-8 

27-8 

6-8 

27-9 

„    28 

800,000 

42,150,000 

67 

277 

6-6 

277 

6-2 

27-8 

»    29 

870,000 

220,000 

4,750,000 

38,550,000 

6-6 

27-6 

5-6 

27-6 

6-3 

27-6 

„    30 

700,000 

38,750,000 

7-1 

27-6 

6-8 

27-6 

6-1 

27-6 

„    31 

960,000 

39,710,000 

7.0 

277 

5'9 

277 

6-1 

27*8 

Apl.   1 

1,200,000 

660,000 

40,360,000 

6-2 

27-8 

6-3 

27-9 

6-2 

277 

M      2 

1,300,000 

690,000 

6,250,000 

34,710,000 

6-1 

27-9 

6-9 

27-9 

6-1 

27-6 

„      3 

1,100,000 

400,000 

36,410,000 

6-7 

27-8 

6-8 

27-8 

61 

27*8 

,1      4 

700,000 

360,000 

86,760,000 

6-2 

27-8 

6-2 

27-8 

61 

27*6 

M        S 

750,000 

420,000 

4,800,000 

81,280,000 

6-8 

27-8 

61 

277 

6-8 

27-6 

M        6 

400,000 

300,000 

31,380,000 

6-6 

27-6 

6-4 

27-8 

6-4 

27-6 

„      7 

600,000 

330,000 

31,660,000 

6-8 

27-6 

67 

27-6 

6-6 

277 

M        8 

740,000 

280,000 

82,110,000 

7-0 

27-6 

67 

277 

6-8 

27-8 

»    » 

660,000 

440,000 

5,500,000 

26,830,000 

7-3 

27-4 

6-8 

27-6 

7-1 

27-8 

„     10 

660,000 

560,000 

26,920,000 

7-3 

27-5 

6*9 

27-6 

70 

27-6 

„     11 

650,000 

600,000 

26,970,000 

7-2 

277 

7-1 

277 

70 

27*6 

„    12 

630,000 

740,000 

26,860,000 

7-0 

27-6 

7-2 

27-8 

6*9 

277 

„     13 

600,000 

470,000 

26,990,000 

6-8 

277 

7-4 

27-6 

67 

27-6 

1 
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Date. 

Number  of 
Collected. 

Number  of 

foundDead 
in  Boxes. 

Number  of 

Fry 
put  out. 

Total  Stock 
in  Boxes. 

The  Sea 

Water  in  the 

Hatchery 

at  Noon. 

The  Sea 

Water  in  the 

Pond 

at  Noon. 

The  Sea 

Water  on  the 

Beach 

at  Noon. 

Temp. 

Sp.gr. 

Temp. 

Sp.gr. 

Temp. 

Sp.gr. 

Apl.  14 

610,000 

640,000 

27,060,000 

Cent 
6-6 

27-7 

Cent. 
7-3 

27-6 

Cent. 
6-8 

27-5 

,     16 

680,000 

300,000 

4,300,000 

23,040,000 

6-6 

27-8 

7.6 

27-5 

6-6 

27-4 

,     16 

360,000 

22,680,000 

6-7 

27-6 

7-4 

27-6 

6-6 

27-4 

,     17 

600,000 

300,000 

22,880,000 

6.8 

27-4 

7-4 

27-6 

6-7 

27-4 

,    18 

350,000 

240,000 

22,990,000 

6-9 

17-6 

7-6 

27-6 

6-8 

27-6 

,    19 

380,000 

280,000 

5,600,000 

17,490,000 

7.3 

27-5 

7-8 

27-5 

6-8 

27-6 

,    20 

350,000 

... 

17,840,000 

7-4 

27-6 

7-8 

27-6 

6-9 

27-6 

,    21 

200,000 

220,000 

17,820,000 

7-4 

27-6 

7.9 

27-6 

6-9 

27-4 

,     22 

7.200,000 

10,620,000 

7-8 

27-4 

7-9 

27-4 

6-9 

,    23 

260,000 

10,880,000 

8-1 

27-4 

7-8 

27-4 

6-7 

27-4 

,    24 

20,000 

10,790,000 

... 

... 

,     26 

20,000 

10,810,000 

... 

• 

,    26 

10-0 

27-0 

,    27 

,    28 

... 

... 

,    29 
,    30 
ay    1 

8,700,000 

2,110,000 

M 

2,100,000 

Totals, 

71,410,000 

16,630,000 

65,700,000 
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PARLE  II. — Showing  particulars  in  connection  with  the  Distribution  of  Fry. 


Date. 

LocaUty. 

Temp, 
of  the 
Water. 

State 
of  the 
Tide. 

Condition 
of  Weather. 

Number 
of  Fry 
Planted. 

Mar.  26th 

Two  miles  off  Black  Dog  in  20  fathoms. 

5-r 

L.-W. 

N.W.  wind, 
strong. 

6,500,000 

„29th 

Off  Oirdleness  in  30  fathoms. 

6-3** 

4h. 
ebb. 

Cahn. 

4,750,000 

April  2iid 

Between  Don  Mouth  and  Black  Dog  in 
15  fathoms. 

5-2° 

2h. 
flood. 

Wind  W.,  light. 

6,250,000 

„    5th 

Off  Black  Dog  in  15-20  fathoms. 

5-4" 

Wind  N.W. 

4,800,000 

„    »th 

Off  Don  Mouth  in  20  fathoms. 

5-5" 

Wind  variable. 

6,500,000 

„  16th 

Off  Girdleness  in  20  fathoms. 

sr 

N.W.  sweU. 

4,300,000 

„  mh 

Off  Girdleness  in  25  fathoms. 

5-6- 

Wind  West, 
choppy  sea. 

6,600,000 

„22nd 

In  Lochfyne,  halfway  between  Inveraray 
and  Strachur,  j  flood. 

6-8» 

Wind  S.E. 
strong. 

7,200,000 

»  28th 

In  Lochfyne,  halfway  between  Inveraray 
and  Strachur,  |  flood. 

8,700,000 

May  2nd 

Off  Oirdleness. 

2,100,000 
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v.— THE  DISTRIBUTION,  GROWTH,  AND  FOOD  OF  THE 
ANGLER  (Lophiua  piscatorius).  By  Dr.  T.  Wemyss  Fulton, 
F.R.S.E.,  Scientific  Superintendent. 

I.  Distribution. 

With  regard  to  distribution,  the  angler  is  common  both  in  the  inshore 
waters  and  in  the  greatest  depths  at  which  the  trawlers  work,  but  it 
seems  to  be  most  abandant  in  water  of  moderate  depth.  In  the  course 
of  the  investigations  made  on  board  steam-trawlers  from  Aberdeen 
specimens  were  taken  on  the  north-eastern  grounds  in  from  seventy  to 
eighty  fathoms.  Bourne  took  one  on  the  west  coast  of  Ireland  in  200 
fathoms,*  Brown-Groode  records  specimens  taken  on  the  eastern  side  of 
the  Atlantic  from  84,  142,  and  365  fathoms, t  and  Holt  and  Calderwood 
from  115  fathoms  on  the  west  coast  of  Ireland.it 

In  the  course  of  the  trawling  investigations  1956  specimens  were  taken 
in  recorded  hauls,  155  on  the  distant  grounds,  256  in  Aberdeen  Bay,  and 
1549  in  the  Moray  Firth.  The  amount  of  fishing  in  the  dififerent  areas 
was,  however,  dissimilar,  but  the  average  number  taken  per  ten  hours' 
trawling  in  the  deep  water  on  the  north-eastern  grounds,  south-east  and 
south  of  the  Shetland  Isles,  was  6*1,  in  Aberdeen  Bay  it  was  15*9,  and 
in  the  Moray  Firth  24*4.  On  the  Great  Fisher  Bank  in  thirty-four 
fathoms  only  five  were  taken  in  nine  hauls  in  May,  the  proportion  being 
1*4  per  ten  hours'  trawling.  But  while  the  proportion  remained  fairly 
steady  on  the  deep-water  grounds,  it  fluctuated  very  considerably  in  the 
inshore  waters.  In  September  on  the  former  it  was  nearly  7  in  ten 
hours,  in  October  6,  in  May  5,  in  June  9.  In  the  Moray  Firth  in  those 
months  it  was  5,  3,  66,  and  6,  and  in  Aberdeen  Bay  4,  16,  68,  and  5. 
The  averages  for  the  various  months  in  Aberdeen  Bay  and  the  Moray  Firth 
are  as  follows : — 


Jan. 

Feb. 

Mar. 

April. 

likV. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Dec. 

Aberdeen  Bay, 
Hony  Firth,  . 

6 
6 

2 
67 

0-0 
10 

• 

68 
66 

5 
6 

27 
1 

22 

4 
6 

16 
S 

8 
10 

0-0 
86 

The  proportions  in  the  two  areas  do  not  correspond,  and  probably 
show,  therefore,  that  the  abundance  depends  upon  local  conditions,  as  the 
presence  or  absence  of  other  fish,  such  as  herrings,  sprats,  or  shoals  of 
young  whitings,  which  attract  predaceous  fishes.  The  angler,  notwith- 
standing its  apparently  slow  power  of  movement,  seems  to  be  able  to 
collect  where  fishes,  and  especially  small  fishes,  are  abundant. 
Whether  this  was  the  cause  of  the  very  large  numbers  taken  in  inshore 
waters  in  May  (609)  is  not  clear.  Whitings  and  haddocks,  both  large 
and  small,  were  at  least  very  scarce  at  the  time  on  the  same  grounds. 

The  larger  proportion  of  the  anglers  taken  in  the  Moray  Firth  were  got 
at  Burghead  Bay  on  the  south  coast,  in  water  from  five  or  six  to  about 
twenty  fathoms  deep,  and  they  were  most  numerous  in  February,  when 
as  many  as  ninety  were  taken  in  a  single  haul,  the  average  number  per 
ten  hours'  trawling  being  103.     In  this  case  the  presence  of  a  shoal  of 

*Jour.  Mar,  Biol,  Atsoe,,  New  Ser.,  i.,  p.  310, 

t  Oceanic  Ichthyology,  p.  485. 

tScL  Trans,  Boy,  Dublin  Soc,,  v.,  Ser.  ii.,  p.  416. 
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herring  was  the  cause ;  and  uot  only  anglers,  but  numerous  cod,  large 
codling,  and  saithe,  and  some  ling  and  hake,  were  also  attracted.  There 
were  few  haddocks  or  whitings  on  the  ground.  The  average  numbers  of 
anglers  taken  on  this  [ground  in  the  various  months,  per  ten  hours  of 
trawling,  were : — January  16,  February  103,  March  32,  May  75,  June  25, 
July  12,  August  47,  September  5,  and  December  32 ;  no  hauls  were  made 
on  it  in  August,  October,  or  November. 

It  is  noteworthy  that  very  young  anglers,  but  still  quite  large  enough 
to  be  retained  in  the  meshes  of  the  otter-trawl,  were  exceedingly  scarce, 
a  remark  that  indeed  applies  to  the  smaller  individuals  of  many  other 
forms.  From  the  great  development  of  the  head,  comparatively  small 
specimens  would  be  caught  if  they  entered  the  net.  Occasionally  speci- 
mens under  seven  inches  are  obtained,  but  not  very  commonly.  Among 
the  measurements  of  644  at  different  places  and  times  I  find  the 
following : — 


Under 
8  inches. 

Under 
7  inches. 

Under 
6  inches. 

Under 
5|  inches. 

5  inches. 

No.      - 

Vo  of  Total  - 

57 
8-8 

30 
4-6 

13 
2-0 

6 
0-9 

1 
0-2 

The  comparative  scarcity  of  the  young  anglers  is  very  probably  owing 
to  the  reason  that  I  have  elsewhere  suggested  to  account  for  the  absence 
of  other  young  forms.  They  are  obviously  uncommon  on  bottoms  suited 
for  trawling,  or  they  would  be  taken  in  much  greater  numbers.  A  pelagic 
habit  in  their  case  is  out  of  the  question  much  after  the  post-larval  stage, 
and  it  is  probable,  as  I  suggested  some  years  ago,*  that  the  young  anglers 
frequent  rocky  algae-covered  ground  where  they  can  have  shelter  and  also 
suitable  food.  This  view  is  supported  by  the  \axge  number  of  small  anglers 
that  were  taken  in  one  haul  in  November  on  the  edge  of  such  rocky 
ground — viz.,  off  Lybster,  on  the  Caithness  coast,  in  from  twenty-three  to 
thirty-four  fathoms,  where  the  trawl-net  not  uncommonly  comes  to  grief. 
Of  thirty-six  anglers  taken  in  this  haul  no  less  than  twenty*seven  were 
under  200  mm.  (7^  inches),  and  another  was  201  mm.  They  are  included 
above,  and  thus  make  the  proportion  of  the  small  anglers  as  indicated 
much  greater  than  in  ordinary  circumstances.  The  size  ranged  from  128 
to  198  mm.  (5A-7H  inches),  the  average  being  153*5  mm.,  or  a  little  over 
six  inches.  These  young  anglers  were  feeding  on  sand-eels,  which  had 
probably  tempted  them  from  their  rocky  fastnesses.  The  next  sizes  were 
277,  298,  etc.,  mm. 

Of  other  210  anglers  got  at  various  times  iu  other  hauls  in  the  Moray 
Firth  only  three  were  under  20  cm.  Two  of  these  measured  198  mm., 
one  got  in  June  in  from  five  to  fourteen  fathoms  in  Burghead  Bay,  and 
the  other  in  the  Dornoch  Firth  in  July  in  from  eight  to  eleven  fathoms. 
At  one  point  of  the  Dornoch  Firth,  it  may  be  said,  the  bottom  consists 
of  rocks,  extending  far  out.  Another  caught  in  the  latter  place  in 
November  measured  127  mm.,  or  exactly  five  inches. 

Since  this  specimen  appears  to  be  one  of  the  smallest  recorded,  I  give 
the  following  particulars.      The  exact  colouring  was  not  noted  at  the 

♦  Eight  Ann,  Rep,,  PaH  IIL,  p.  177  (1889). 
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time,  but  in  my  notes  it  is  described  as  richly  speckled  and  mottled,  and 
my  impression  is  that  the  mottling  was  mostly  brown  and  green.  In  the 
preserved  condition  (formaline)  it  is  darkish  grey  above,  with  a  few  dozen 
blackish,  somewhat  ocellated,  spots,  scattered  about,  and  numerous  less 
dark  brownish  patches  with  a  digitate  border  like  the  marginal  fringes. 
The  terminal  portion  of  all  the  fins  is  black,  most  marked  in  the  mem- 
brane between  the  rays,  and  on  the  dorsal  and  terminal  third  of  the  lower 
surface  of  the  pectonds.  It  is  soft  and  gelatinous  and  the  mucoid  tissue 
abounds,  especially  on  the  under  surface  of  the  head.  The  fish  weighed 
1^  ouncea 

The  following  measurements  are  from  the  preserved  specimen. 
Extreme  length,  124  mm. ;  length  behind  anus,  57  mm. ;  and  from  anus 
to  root  of  caudd,  32  mm.  Greatest  breadth  of  head,  48  mm. ;  greatest 
height,  20  mm. ;  diameter  of  eye,  6  mm.;  distance  between  eyes,  12  mm. ; 
distance  from  tip  of  snout  to  base  of  third  dorsal  ray,  28  mm. ;  gape  with 
mouth  closed,  30  mm. ;  projection  of  lower  jaw  beyond  snout,  7  mm. ; 
width  behind  pectorals,  20  mm.  Length  of  free  portion  of  first  dorsal 
ray,  6  mm. ;  of  second,  17  mm ;  of  third,  14  mm.  Length  of  pectoral, 
30  mm. ;  breadth  expanded,  28  mm. ;  length  of  ventrals,  23  mm. ; 
breadth,  9  mm. 

The  first  dorsal  spine  is  destitute  of  lateral  appendages  or  fringes,  but 
bears  on  the  top  a  dark  grey  membranous  horizontal  straight  strip,  5  mm. 
long,  and  nearly  2  mm.  in  vertical  breadth,  poised  in  the  middle  on  the 
apex.  It  thus  resembles  a  T.  The  strip  is  bluntly  pointed  at  each  end, 
and  provided  below  with  a  number  of  lighter-coloured,  hair-like  filaments 
about  2  mm.  long.  The  spine  arises  about  5  mm.  from  the  snout,  and  in 
examining  it  in  water  I  was  struck  with  the  resemblance  the  terminal 
portion  presented  to  a  small  crustacean,  as  an  amphipod,  the  pendulous 
filaments  representing  the  legs.  If  the  angler  sways  the  spine  about  in 
the  water,  one  can  understand  how  small  fishes  may  be  deceived  and  snap 
at  it. 

The  second  and  third  spines  are  feathered  laterally  with  membranous 
fragments,  the  third  most  densely,  and  they  are  here  darker ;  and  similar 
appendages  exist  on  the  free  portions  of  the  other  three  spines,  the  free 
portion  of  the  fourth  spine  measuring  10  mm. 

In  Aberdeen  Bay,  among  131  anglers  measured,  six  were  under  200 
mm.,  one  was  159  (6|  inches),  and  the  others  from  187  to  198  mm. 
Three,  including  the  smallest,  were  taken  in  November,  two  in  from 
seven  to  twenty  fathoms,  and  the  smallest  in  fifteen-and-a-half  fathoms, 
one  in  May  and  two  in  July.  At  the  Dog  Hole  off  Aberdeen,  where  the 
water  is  deep,  one  of  eighteen  measured  170  mm. ;  it  was  caught  on 
13th  May, 

The  proportion  of  the  young  anglers  on  the  deep-water  grounds 
appears  to  be  higher  than  on  the  inshore  trawling  grounds.  Of  fifty  in 
May,  in  sixty-five  fathoms,  ten  were  under  200  mm.,  ranging  from  155 
to  197,  the  average  length  being  182*1  mm.,  or  7-^  inches.  In 
September,  seven  of  twenty-two  were  under  200  mm.,  the  size  ranging 
from  165  to  191  mm.,  and  the  average  length  being  181*3  mm.,  or  7^ 
inches.  Other  two  under  200  mm.  were  taken  in  the  Forth  in  July 
measuring  165  and  196  mm.  respectively.  The  higher  proportion  in  the 
deep  water  may  indicate  the  comparative  absence  of  shelter  there,  and  it 
shows  in  all  probability  that  spawning  and  the  developmental  changes 
may  take  place  far  from  land. 

The  larger  anglers  are  as  a  rule  got  in  deeper  water  than  those  which 
are  of  moderate  size,  as,  for  example,  in  thirty  and  fifty  fathoms  in  the 
Moray  Firth.  They  sometimes,  however,  come  into  quite  shallow  water. 
An  interesting  case  of  the  kind  occurred  in  June  in  the  Dornoch  Firth. 
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Ooing  ashore  on  a  Sunday  morning  in  the  trawler's  boat  we  observed  a 
number  of  boys  running  to  the  beach  in  the  harbour  and  picking  up  stones 
commence  to  throw  them  into  the  water.  It  at  first  appeared  as  if  the 
action  was  meant  for  us,  because  the  feeling  against  trawlers  is  very 
strong  in  the  locality,  and  we  were  relieved  to  find  the  boys  were 
attacking  a  large  angler  which  had  got  into  the  shallow  water  and  was 
floundering  about  there.  It  was  pulled  out  by  the  tail  and  killed ;  it 
measured  nearly  three  feet. 

There  appears  to  be,  at  least  in  the  Firth  of  Forth,  a  migration  of 
young  anglers  in  summer.  During  the  early  months  of  the  year  they  are 
very  scarce,  but  increase  very  considerably  in  numbers  with  the  advancing 
season  and  increase  of  temperature. 

II.  Rate  op  Growth. 

The  information  concerning  the  rate  of  growth  of  the  angler  is 
somewhat  scanty,  although  it  is  sufficient  to  enable  some  conclusions  to 
be  drawn.  The  first  thing  to  be  considered  is  the  period  of  spawning. 
Ripe  males  have  come  under  observation  earlier  than  ripe  females.  On 
3rd  November  a  male,  thirty-two  inches  long,  caught  off  Lossiemouth  in 
the  Moray  Firth,  was  quite  ripe.  On  20th  and  24th  December  two  quite 
ripe  males  were  trawled  in  Burghead  Bay,  in  from  seven  to  fifteen 
fathoms,  a  few  miles  from  shore ;  one  was  twenty-seven  and  the  other 
twenty-three  inches  in  length.  In  May  one  was  taken  on  Smith  Bank 
also  ripe,  and  thirty-six  inches  loi\g.  Holt  found  a  ripe  one  in  March, 
twenty-fiv(3  inches  long,  taken  In  115  fathoms.*  Females  apparently 
almost  ripe,  with  very  large  ovaries,  were  taken  in  February  on  £be  East 
Coast,  and  others  approaching  ripeness.  On  May  25th  one  was  caught 
nearly  ripe,  and  on  7th  July  one,  of  thirty-six  inches,  that  was  approach- 
ing ripeness,  the  ovaries  being  more  than  seventeen  feet  in  length.  On 
3i^  November,  in  the  Moray  Firth,  a  female  of  thirty-five  inches  was 
about  half-developed.  On  18th  January,  off  the  Caithness  coast,  in  from 
eighteen  to  twenty-five  fathoms,  one  of  thirty-three  inches  was  approach- 
ing ripeness.  Holt  found  a  spent  female,  of  thirty  inches,  in  June,  and 
one  of  forty  inches,  also  spent,  in  March. 

The  floating  mucoid  band  in  which  the  eggs  are  imbedded  has  been 
obtained  in  June,  July,  and  August.t  One  was  got  in  the  trawl  on 
Ist  August  in  from  8-12  fathoms  in  Aberdeen  Bay,  the  only  instance  of 
the  kind  that  came  under  my  notice  during  the  trawling  investigations ; 
but,  from  enquiries,  I  think  such  instances  are  not  uncommon,  ^though 
the  trawlers  do  not  recognise  that  the  substance  is  fish-spawn. 

The  mucoid  substance  was  perfectly  clear,  transparent,  and  glairy,  the 
^;gs  being  readily  detected  by  the  black  pigment  of  the  advanced 
embryos  and  the  conspicuous  oil-globules.  As  in  other  cases  where  the 
spawn  has  been  found,  the  embryos  were  far  advanced ;  some,  indeed,  had 
already  hatched*  Part  of  the  mass  was  kept  in  tanks  at  the  Laboratory, 
and  within  a  few  days  all  the  eggs  hatched  out  Some  of  the  larvsB  were 
kept  alive  until  18tb  August,  long  after  the  yolk  had  disappeared,  and 
drawings  and  preparations  were  made ;  but  they  all  graduidly  died  off, 
evidently  from  starvation,  although  unfiltered  water  was  used  and  tow- 
nettings  added.  Besides  the  dense  black  characteristic  pigment,  there 
was,  it  may  be  said  here,  much  bright  canary  yellow,  and  in  the  older 
specimens  the  rudiment  of  the  four^  ray  of  tibe  first  dorsal  was  formed. 
The  little  post-larval  angler,  about  10  mm.  long,  has  a  very  odd  appearance 

*Rep.  Cmncil  Roy.  Dtiblin  Soc„  1891,  p.  245. 
t  The  eggs  and  embryo  described  by  Prince  in  the  Nwlk  Annual  Report^  p.  848,  from 
Dunbar,  were  procured  at  the  beginning  of  July,  not  in  February. 
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as  it  swims  through  the  water  by  the  rapid  vibration  of  the  pectorals  and 
tail,  the  long  black  ventrals  projecting  downwards  and  outwards  and 
quiescent  below,  and  the  almost  equally  long,  black-tipped  rays  of  the 
first  dorsal  standing  erect  on  the  top  of  the  head.  The  eyes  are  large, 
deep  ultramarine  in  colour,  and  look  upwards  and  forwards,  and  the 
mouth  is  usually  gaping,  each  jaw  being  provided  with  a  row  of  ten  or 
twelve  minute  pointed  teeth.  They  were  observed  to  dart  and  snap  at 
particles  in  the  water.  At  this  stage  the  head  is  about  one-fourth  the 
length  of  the  body,  and  more  than  a  third  deeper ;  in  a  front  view  the 
breadth  of  the  head  is  about  ^  of  the  height 

The  only  post-larval  form  that  appears  to  have  been  obtained  was 
taken  in  twenty  five  fathoms  in  a  mid-water  net,  on  30th  August, 
fifteen  miles  off  the  Isle  of  May.*  It  was  only  7  mm.  in  length,  or  a 
little  over  a  quarter  of  an  inch,  showing  that  a  reduction  in  length  occurs 
in  development. 

From  these  facts  it  appears  that  the  angler  spawns  from  March  to 
the  beginning,  or  the  middle,  of  July,  and  perhaps  into  August,  and 
probably  mostly  in  May.  The  length  of  time  which  the  eggs  take  to 
hatch  has  not  been  determined.  The  nature  of  the  yolk,  and  the 
advanced  condition  of  the  larva  on  issuing,  argue  a  more  prolonged 
period  for  the  embryonic  development  than  in  the  case  of  ordinary 
pelagic  eggs — for  the  egg  of  the  angler  is  essentially  a  demersal  egg 
when  removed  from  the  mucoid  substance.  On  the  other  hand,  the 
temperature  of  the  surface  water  in  May,  and  still  more  in  June  and 
July,  is  high,  and,  judging  from  the  period  in  the  case  of  a  large  peli^c  ^gg 
like  that  of  the  plaice,  it  is  probable  the  eggs  of  the  angler  require  over 
throe  weeks  in  May  and  more  than  a  fortnight  in  July  before  hatching 
occurs.  On  this  reasoning  the  larval  anglers  would  appear  in  the 
greatest  numbers  in  summer  from  the  end  of  May  to  August,  and  the 
occurrence  of  the  little  post-larval  specimen  as  late  as  20th  August 
is  noteworthy. 

The  smallest  anglers  obtained  were  taken  in  the  following  months: — 
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t  By  Garland  in  Firth  of  Fbrth. 
I  Two  by  Qarkmd. 


X  One  by  Oari 
•  M*Int08h  k  Prince,  Trans,  Roy,  Soe,,  Edinburgh,  vol.  xxxv.,  p.  869. 
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It  is  obvious  that  the  two  specimens  about  14  cm.  (5|  inches)  taken  in 
March  and  April — one  of  which  was  obtained  by  the  "  Garland  "  on  16th 
April  at  Station  I.  in  the  Firth  of  Forth,  and  the  other  found  on  the 
beach  at  St.  Andrews  after  a  storm* — belong,  at  least,  to  the  preceding 
year.  That  is  no  doubt  also  the  case  with  the  specimens  in  May,  two  of 
which  measured  168  and  170  mm.,  the  third  181  mm.,  and  the  others 
186,  187,  190^  193,  and  194  mm.,  all  being  procured  in  the  deep  water 
to  the  east  of  the  Shetlands.  Those  obtained  in  September— of  which 
three,  measuring  165  mm.,  178  mm.,  and  190  mm.,  were  got  in  sixty-five 
fathoms,  south-east  of  Sumburgh  Head,  on  the  3rd  of  the  month,  and  two 
on  6th  and  11th  by  the  "Gkrland,"  one  in  St.  Andrews  Bay  and  the 
other  in  the  Forth — are  doubtless  also  fish  of  the  preceding  year.  The 
others  were  procured  as  follows.  In  June,  two,  each  190  mm,  at  the 
beginning  of  the  month,  one  in  the  Moray  Firth,  and  the  other  in  Aber- 
deen Bay  ;  a  third  about  the  same  length  was  taken  by  the  "  Garland ''  on 
6th  June  in  St.  Andrews  Bay,  and  the  fourth,  measuring  200  mm.,  at  the 
beginning  of  the  month  in  the  Moray  Firth.  In  July,  three  were 
obtained  in  the  Moray  Firth  between  the  1st  and  the  4th  of  the  month, 
and  they  measured  195,  198,  and  198  mm.;  another  192  mm.  long  was 
taken  in  Aberdeen  Bay  on  30th  July.  I  think  it  is  evident  that  all  these 
specimens,  ranging  from  fiveand-a-half  to  seveu-and-three-quarter  inches, 
belong  to  the  previous  year. 

The  November  specimens,  however,  appear  to  be  in  another  category. 
The  smallest  measured  127  mm.  and  128  mm.,  or  just  about  five  inches, 
and  judging  from  what  we  know  about  the  rate  of  growth  of  the  haddock 
and  whiting,  and  the  absence  of  comparable  sizes  in  the  preceding  months, 
it  is  highly  probable  that  these  young  anglers — one,  the  smallest,  got  in 
the  Dornoch  Firth  on  5th  November,  and  the  others  oflf  Lybster  on  8th 
November,  in  from  twenty-three  to  thirty-four  fathoms — were  spawned  in 
the  same  year.  This  would  show  fairly  rapid  growth  from  the  spawning 
period,  as  above  assigned.  Those  obtained  in  March  and  April,  which 
measured  five-and-a-half  inches,  may  be  regarded  as  about,  or  nearly,  one 
year  old. 

With  the  view  of  determining  if  possible  the  limits  of  the  yearly  groups 
or  generations  of  the  smaller  anglers,  I  have  tabulated  the  measurements 
of  those  under  60  cm.  (23||  inches),  and  give  them  in  the  following  Table 
in  centimetre  groups : — 


*M*Into8h  and  Masterman,  Brit  Food  Fishes,  p.  165. 
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In  most  cases,  owing  to  the  paucity  of  specimens,  the  distinction 
between  the  groups  is  not  very  sharp,  even  when  grouped  in  -5  cm.  and 
graphically  exhibited,  but  still  it  appears  fairly  certain  that  there  are  three 
annual  series  or  generations  represented  in  the  Table.  Taking  the  first 
series  in  November,  it  begins  at  127  mm.  and  extends  apparently  to 
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214  mm.  This  would  give  a  range  in  size  of  87  mm.  or  3^  inches,  and 
an  average  size  for  the  thirty-six  specimens  of  161*5  mm.  or  6f  inches, 
the  maximum  being  about  8§  inches  and  the  minimum  5  inches.  In  that 
case  the  two  specimens  of  five-and-a-half  inches  caught  in  March  and 
April  would  be  under  the  mean  size — as,  of  course,  they  might  well  be. 
The  haddock,  it  may  be  said,  whose  main  hatching  or  larval  period  is 
about  the  early  part  of  April,  attains  on  an  average  a  length  of  close  upon 
seven  inches  (169-6  mm.)  in  November,  the  ascertained  range,  from  many 
hundreds  of  specimens,  being  from  127  mm.  to  220  mm.*  The  spawning 
of  the  angler  is  later ;  but,  on  the  other  hand,  the  adult  is  very  much 
larger  than  the  adult  haddock  and  its  growth  ought  to  bu  quicker,  and 
unless  the  transformation  stages  of  the  angler  cause  considerable 
retardation  of  growth  in  length,  the  sizes  above  given  probably  represent 
approximately  the  real  sizes  at  the  period.  The  end  of  the  group, 
however,  may  possibly  be  at  180  mm.,  or  about  7^  inches.  On  that  basis 
the  calculated  mean  size  would  be  10  mm.  less — viz.,  151*0  mm.,  or  a  little 
under  six  inches.  It  is  also  to  be  borne  in  mind  that  the  smallest 
anglers  of  the  true  natural  series  are  probably  absent. 

The  second  series  in  the  November  specimens  begins  apparently  at 
235  mm.,  there  being  none  between  this  and  214  mm.  The  specimens  at 
the  different  sizes  are  somewhat  irr^;ular  in  numbers,  but  the  end  of  the 
group  appears  to  occur  at  402  mm.  or  15||  inches,  the  average  size  being 
about  318  mm.  or  twelve-and-a-half  inches.  This  would  represent  a 
mean-growth  in  a  year,  from  the  average  of  the  first  group,  of  a  little  over 
six  inches.  The  series  may,  however,  end  at  380  mm.,  in  which  case  the 
mean-size  would  be  about  30*5  cm.  or  twelve  inches. 

If  we  turn  now  to  the  next  best  series  of  measurements,  that  for  the 
end  of  July  and  beginning  of  August,  it  will  be  seen  that  the  first  series 
represented  begins  at  19  cm. — 192  nmi.— or  at  a  little  over  seven-anda- 
balf  inches.  Its  termination  is  less  clear,  but  seems  to  be  at  315  mm. — 
it  might  be  306  mm.  The  mean-size  of  the  series  is  by  computation 
252*5  mm.,  and  by  the  graphic  system  250  mm.,  or  about  9  J  inches.  On 
the  basis  above  stated,  this  would  indicate  a  growth  of  the  same  series 
from  the  November  preceding  of  about  90  mm.  or  three-and-a-half  inches 
— that  is  to  say,  in  the  months  December-July — and  a  growth  to  the 
following  November  of  about  68  mm.  or  2|  inches,  that  is  in  August, 
September,  and  October,  the  aggregate  being  about  sis-and-a-quarter 
inches,  which  fairly  corresponds. 

The  second  group  at  the  beginning  of  August  begins  at  319  mm.  or  about 
12|  inches,  and  appears  to  extend  to  495  mm.  or  nineteen-and-a-half 
inches,  the  mean-size  being  about  40*5  cm.  or  sixteen  inches.  The  fish  in 
this  series  may  be  regarded  as  about  two  years  and  three  months  old. 
The  average  increment  in  a  year  as  computed  from  the  average  of  the 
previous  series  amounts  to  about  15*5  cm.,  or  a  little  over  six  inches, 
which  also  approximately  corresponds  with  the  increment  deduced  from 
comparison  of  the  averages  in  the  previous  cases.  Compared  with  the 
second  series  in  November,  there  is  a  difference  in  the  mean-size  in  the 
two  cases  of  87  mm.,  or  nearly  three-and-arhalf  inches,  which  represents 
approximately  the  amount  of  growth  from  November  to  the  beginning  of 
August.  The  facts  seem  to  show  that  the  growth  of  the  angler  is  more 
regular  throughout  the  year  than  in  the  case  of  the  haddock,  whiting, 
plaice,  and  dab,  being  less  retarded  in  winter  and  less  accelerated  in 
summer.  This  is  what  might  be  expected  in  a  fish  inhabiting,  as  a  rule, 
water  of  some  depth,  where  the  temperature  changes  at  different  seasons 
are  less  pronounced. 

•  TveiUieih  AnnwU  Report,  Part  11  J,,  p.  402. 
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The  third  series  in  November  and  August  are  obviously  imperfect, 
comparatively  few  anglers  having  been  obtained,  or  at  least  measured, 
and  the  remark  also  applies  to  most  of  the  series  in  the  other  mouths, 
although  as  a  role  three  groups  are  manifestly  represented.  It  would 
have  been  of  interest  to  compare  the  series  got  in  the  deep  water 
with  those  from  the  Moray  Firth  and  Aberdeen  Bay,  but  they  are 
imperfect  The  indications,  however,  are  that  growth  is  slower,  or  at 
least  that  at  a  corresponding  date  the  first  series  represented — fish  about 
and  over  one  year  of  age — are  somewhat  smaller  in  the  deep  water  off  the 
Shetlands  where,  as  with  the  haddock  and  whiting,  etc.,  spawning  is 
probably  later. 

The  measurements  of  anglers  obtained  by  the  "Garland''  are  not 
represented  with  sufficient  minuteness  to  be  of  much  value  in  studying 
the  rate  of  growth,  since  they  are  grouped  in  inches.  I  give  here,  how- 
ever, for  comparison  those  for  two  years  in  the  Forth  and  St.  Andrews 
Bay:— 


SIZE  IN  INCHES. 
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12 
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1 
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2 

1 

3 

1 
2 
2 

2 

1 

• 

2 

1 

1 
1 

• 

5 

The  observations  therefore  appear  to  warrant  the  following  statement 
as  approximately  representing  the  growth  of  the  angler : — 

Length. 
Approximate  Age.  Smallest.        Largest.  Mean. 

Six  months,  .         .         .  *5  inches.       8f  inches.  6f  inches. 

One  year  and  6  months,     9       „         15|f  12|       „ 

tTwo  years  and  6  months,  1 4i     „         21-22  1 8-1 8  J„ 

When  three  years  old,  supposing  a  little  less  than  the  same  rate  of 
increase  continues — and  in  fishes  growth  is  not  usually  much  reduced  in 
rapidity  before  the  period  of  maturity  is  reached— the  angler  will  measure 
approximately  twenty-one  inches  in  length,  and  when  four  years  old 
about  twenty-six  or  twenty-seven  inches.  The  information  as  to  the  size 
at  which  maturity  is  first  attained  is  not  extensive,  but  males  maybe 

♦  Smallest  caught. 

t  Derived  from  computing  the  second  group  in   August  or  at    the   beginning  of 
November. 
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found  ripe  at  the  size  stated.  Females  probably  do  not  become  mature 
as  a  role  until  over  thirty  inches  in  length,  and  the  facts  point  to  the 
males  first  reaching  maturity  when  four  years  of  age  and  the  females  when 
five  years. 


III.  Food. 

In  carrying  on  the  investigations  on  board  the  trawling  vessels  many 
anglers  were  opened  and  the  contents  of  their  stomachs  observed,  and  I 
have  tabulated  the  results  in  the  Tables  appended.  Fish,  of  course,  is 
almost  the  only  food  upon  which  the  angler  lives,  but  it  was  desirable  to 
ascertain  the  proportion  of  edible  and  inedible  forms  and  of  round-fishes 
and  valuable  flat-fishes  which  make  up  its  dietary,  and  also,  if  possible, 
to  ascertain  the  amount  of  destruction  caused  by  this  species  among  the 
food  fishes. 

It  is  obvious  from  its  structure  that  the  angler  even  in  the  young  stage 
is  eminently  piscivorous.  The  gape  is  very  la^  compared  with  the  size  of 
the  fish.  In  one  fifteen-and-a-half  inches  long  the  width  of  the  mouth  was 
four  inches,  and  when  opened  its  vertical  diameter  was  2|  inches ;  in  one 
measuring  forty-thie^  inches  the  width  of  the  mouth  when  open  was 
nine  inches,  and  the  vertical  diameter  eight  inches;  in  one  of  51^  inches 
the  width  of  the  open  mouth  was  nine-and-three-quarter  inches,  and  the 
vertical  diameter  nine  inches.  Such  an  aperture  is  obviously  capable  of 
taking  in  a  very  large  fish,  or  numbers  of  small  fish  together.  In  point 
of  fact,  however,  few  cases  were  found  in  which  large  fishes  had  been 
swallowed.  The  largest  found  were  codling,  three  of  which  measured 
23,  20,  and  20  inches  respectively ;  one  of  the  latter  was  swallowed  by 
an  angler  very  little  longer,  viz.  twenty-six  inches.  The  fish  containing 
the  others  were  not  measured,  but  the  stomachs  which  were  brought 
ashore  were  very  large,  and  belonged  to  large  anglers.  In  reality, 
most  of  the  fishes  obtained  were  small,  the  largest  angler  not  disdaining 
to  snap  up  trifling  fishes  that  come  within  reach.  One  of  twenty-six 
inches,  for  instance,  had  swallowed  a  sprat  and  a  small  whiting. 

In  the  following  Table  I  have  tabulated  the  results  of  the  examination 
of  the  stomachs  of  541  anglers  of  various  sizes,  caught  mostly  in  the 
Moray  Firth,  Aberdeen  Bay,  and  the  deep  water  ofi"  the  Shetlands.  Of 
these,  261,  or  48*2  per  cent.,  were  found  to  be  empty,  and  in  many  in- 
stances the  stomach  was  shrunken  and  collapsed,  with  thick  walls, 
probably  showing  that  a  considerable  interval  had  elapsed  since  a  meal 
had  been  obtained.  Of  the  remaining  280,  fish,  or  traces  of  fish,  were 
found  in  269,  cephalopods  alone  in  ten,  and  a  shore-crab  (Carcinus) 
alone  in  another.  In  69  of  those  containing  fish  the  contents  of  the 
stomach  were  pulp,  of  more  or  less  fluid  consistence,  in  which  fragments 
of  fish  or  fish-bones  were  discovered,  and  in  eighteen  instances  the  fish 
were  less  digested,  but  indistinguishable  as  round  or  flat  fish  by  ordinary 
means,  and  they  are  described  as  "  fish -remains."  Of  the  remainder,  137 
were  round-fishes  and  58  flat  fishes,  but  a  proportion  in  each  case  were 
too  far  digested  to  enable  identification  of  the  species  to  be  made,  viz. 
thirty-eight  round-fishes  and  twenty-one  flat-fishes. 

Thus,  of  the  fish  that  could  be  distinguished,  70' 3  per  cent,  of  the 
stomachs  contained  round-fishes  and  29*6  per  cent,  flat-fishes.  Among 
the  round-fishes,  six,  or  4*4  per  ceut.,  were  codlings;  eighteen,  or 
13*1  percent.,  were  haddocks  ;  thirty-four,  or  24*8  per  cent,  were  whit- 
ings ;  three,  or  2*2  per  cent,  were  gurnards ;  eight,  or  p'S  per  cent.,  were 
herrings;  two,  or  1*5  per  cent.,  were  sprats;  twenty,  or  14*6  per  cent., 
were  sand-eels ;  three,  or  2'2  per  cent.,  pogges  {Agonw) ;  one,  or  0*7  per 


Digitized  by  VjOOQIC 


196 


Pari  III. — Twenty-first  Armval  Beport 


-voow^snjo 

:   :   ifH    ;!-«    : 

w 

I 

•jfpodopnidoo 

:    :    :«o    :io    : 

:::::»-«:: 

rH 

'£v^£jjn%^ 

1 

TVXOJ, 

.i-»©IOOC^'*(M 

8 

-^O     ^(N 

I-i 

•joponoi^ 

:    :    :rH    :    ;    ; 

l-i 

:    :    :o«    :    :    :    : 

<N 

. 

q3no;i  auo7 



•oj^ouaiog 

:    :»^    :    :    :   : 

t^ 

•qud  uouiraoo 

:  rl  C^  (N  i-i  00  r1 

o 

r-^rH    :i-i    :    : 

to 

•9oni[j 

f   i-^   !  i   i   !  |- 

r    :    i"^    :    :    :    : 

f-i 

•pognuopran 

:©ilfir-li-ir1 

s 

:    :    :«>    :ri    :    : 

r* 

1 

1V10JL 

!-•  C««  (N  «  i-i  O  i-l 

9 

.•-••^ilM^Ob*!©,-. 

§ 

'niuodaraq 

: 

t^noj  X«MJo^ 

t    '.    I    :    :    :    : 

•JOAOOAV  Jeeeo^ 

:    :    :r-i    :    :    :    : 

rH 

•oSaoj 

!    :    :«-•    :    :    : 

r-* 

=-=-;  =  •: 

(N 

•Ioo-pu»g 

:::::»: 

ro 

.    .    .i-i    .... 

•;«jd8 

::::::« 

(N 

•aujjJOH 

::•-•::    :co 

•* 

•pjBUjnf) 

:rH    :    :    :r-i    : 

(N 

:::::::? 

•*«wqM 

fH    :    :    :    :»o»o 

:i-»wcoioooi-» 

to 

•^oopp«H 

:    :    :    :    :c^i-» 

CO 

:    lo^e^f-tf-t    :   : 

to 

•aufipoo 

•pogi^uapnin 

i->«    ; 

:fho«Mi-»m    : 

00 

•Buwraoa  qstj 

:    :    :eo    :*a    : 

OO 

:    :    :eo    :©«    :    : 

to 

•dfuj  ^md 

:■«*»>•    '^^ 

ss 

:»--r-ico    :   :   :    : 

o 

•Ajdoia 

"^^^^^"^^^ 

s 

'"'""•53"    :S    : 

3 

•pomorexa  'Ofji 

^S§8S*^^ 

s 

r-»e0Mj*00O»i-» 

8 

I.  Moray  Firth— 

January, 

June,  .... 

July,   .... 

August, 

September,  - 

November,  - 

December,  - 

Total,        .       - 

II.  Abbrdben  Bay— 

January, 

May,    .... 
June,  .... 
July,   .... 
September,  - 
October, 
November,  . 
December,  . 

Total,        .        - 

Digitized  by 


Google 


of  the  Fishery  Board  for  Seotkmd. 


197 


•wowjgaxo 

; 

:   :   ! 

(N 

•spodoiOTidao 

;-  i"^ 

r-i 

CO 

'Av^JLuv^^ 

: 

: 

:    :•-• 

i-« 

rH 

a 

1 

TVXOJ, 

* 

eo 

w 

»Oi-iM 

00 

S 

•JoponoLj 

: 

CO 

•qo;iM 

:    :r-i 

i-H 

r-« 

qSno)j2aoq 

:«-«rH 

(N 

o« 

i-ifH    : 

C4 

•O 

•9;;ou9[oy 

:    :    : 

: 

b* 

•q«a  uomnioQ 

<N    :    : 

« 

i       -ooreij 

CI 

•po9F>«»pran 

•-•:::: 

?-i 

M      :r-» 

eo 

£i 

1 

.  1V10X 

,<NC«« 

•^ 

00 

CO 

s 

So 

I-l 

'BQnodoni'j 

i 

•H 

i^      \ 

•H 

(N 

tjnoj  iC«MJ0jj 

: 

i-H    :.M 

Ol 

*J9A99j^  J99897 

: 

:    .    : 

?-l 

•oasoj 

:    :    : 

: 

eo 

•loo-pu»8 

-Vuds 

Cl 

'J3UUJ9Q 

:"*    : 

■^ 

00 

*pjvajn{) 

: 

:»-« 

r-i 

eo 

•^JwqAi 

:    :    r   :»-« 

1-1 

0« 

:!-•'«*« 

lO 

s; 

•^oopp^H 

i-H 

* 

oo 

00 

•auijpoo 

:::»-<: 

i-i 

•**• 

:•-• 

•H 

«D 

•pogi^uepran 

:r-lr-l 

c^ 

^ 

c^ 

iQi-t"^ 

o 

§8 

•8aTOUioaq«.J 

If^-rit 

»o 

00 

•dina  qsi  J 

:    :    :<N    : 

<M 

«o    :co 

Oft 

3 

•X^draa 

:r-»     :rlCl 

•<»< 

t^ 

00 

8*a 

^ 

^ 

•pouiurexa  'o^ 

r-«i-lr-l»90 

3 

s 

5;gJ3 

^ 

s 

III.  Doo  HoLB  OFF  Abbr- 

dbbn— 
June,  .... 
August, 
September,  - 
November,  - 
December,  - 

Total, 

IV.  Thirty  Milks  E.S.E.  of 

Abbrdbbn— 
'November,  . 

V.  Forth— 

July,    .... 

VI.  Dbbp  Watbr  off  Shkt- 

lands— 
May,    .... 
September,  - 
October, 

Total, 

Grand  Total,     . 

N 

' 

Digitized  by 


Google 


198 


Part  IIL — Tirenty-Jirst  Annual  Report 


cent.,  lesser  weever;  two,  or  1*5  per  cent.,  Norway  pout ;  and  two,  or  1*5 
per  cent,  Lumpenus,  Among  flat-fishes,  common  dabs  numbered 
eighteen,  or  31  per  cent. ;  solenettes  seven,  or  12*1  per  cent. ;  long  rough 
dabs  six, or  104  per  cent. ;  plaice  two,  or  3*4  per  cent. ;  flounders  three, 
or  5*2  per  cent. ;  and  witches  one,  or  2  per  cent.  The  percentage  of 
each  species  of  the  total  species  identified  is  as  follows : — 
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It  thus  appears  that,  so  far  as  the  anglers  investigated  are  concerned, 
the  principal  food  consisted  of  whitings,  sand-eels,  haddocks,  and  common 
dabs,  and  in  smaller  amount  of  herrings,  solenettes,  and  others.  The 
Table,  however,  shows  that  the  proportions  differ  on  the  different  grounds, 
and  at  different  seasons.  In  Aberdeen  Bay  and  the  Moray  Firth  whitings 
and  common  dabs  formed  the  staple  diet,  and  then  haddocks  ;  no  codlings 
were  distinguished  in  the  382  stomachs  from  these  localities.  In  the 
deep  water  off  the  Shetlands  haddocks  appear  to  form  a  more  important 
constituent  than  whitings,  and  among  flat-fishes  common  dabs  and  long 
rough  dabs.  On  the  offshore  grounds,  also,  codlings  enter  more  largely 
into  the  diet  of  the  angler. 

The  proportion  of  sand-eels,,  herrings,  and  solenettes  is  surprisingly 
large.  Herrings  were  got  in  three  months,  July,  September,  and  Decem- 
ber, and  it  is  probable  from  the  abundance  of  this  fish  at  the  bottom  at 
certain  times  that  it  forms  a  fair  proportion  of  the  food  of  the  angler. 
Sand-eels  were  got  only  in  two  months,  namely  in  July  in  Aberdeen  Bay 
and  in  November  in  the  Moray  Firth.  It  forms  a  larger  part  of  the  food 
of  predaceous  fishes  than  might  be  expected.  The  number  found  in  single 
stomachs  of  anglers  varied  from  one  or  two  to  twenty-three.  The 
solenette  was  only  procured  in  the  stomachs  of  anglers  taken  in  the 
Moray  Firth  in  July,  when  they  seem  to  be  abundant  in  the 
inshore  waters  there.  Its  small  size  enables  it  to  escape  from  the 
trawl-net  as  a  rule,  but  it  is  occasionally  taken,  and  more  commonly  in 
August  than  in  July.  The  presence  of  Lumpentui,  found  in  the  stomachs 
of  an  angler  from  the  Forth  in  July  and  another  from  the  deep  water  in 
September,  probably  indicates  a  greater  abundance  of  this  form  than  is 
commonly  supposed.  In  both  cases  the  anglers  were  small,  viz.  nine 
inches  and  nine-and-a-half  inches;  one  had  two,  and  the  Lunyi>enu8 
measured  8^,  8|,  and  9^  inches  long,  or  about  as  long  as  the  anglers. 
The  small  anglers,  indeed,  capture  fishes  sometimes  of  considerable  size. 
Thus,  one  a  Uttle  over  six  inches  had  swallowed  a  round-fish  4|  inches 
long ;  one  of  seven  inches  a  haddock  of  six-and-a-half  inches ;  one  of 
eight-and-a-half  inches  a  round-fish  of  six-and-three-quarter  inches ;  and 
other  small  anglers  had  gulped  flat-fishes  of  four  inches.  At  stages  much 
younger  than  any  observed  they  must  evidently  be  capable  of  swallowing 
fishes  of  a  size  proportionally  large  compared  with  their  own.  The  young 
anglers  got  off  Caithness  had  been  feeding  on  sand-eels.  One  angler  of 
eleven-and-three-qnarter  inches  had  twenty-three  in  its  stomach. 

T  have  already   tated  that  the  great  majority  of  the  fishes  found  in  the 
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stomachs  were  small,  even  when  the  angler  was  large.  The  codlings 
ranged  from  nine  to  twenty-three  inches ;  the  whitings  were  mostly  small, 
from  four  inches  upwards,  hut  occasionally  measuring  ten,  eleven,  twelve, 
and  fourteen  inches.  The  haddocks,  on  the  other  hand,  were  mostly 
medium-sized,  ranging  from  siz-and-a-half  to  fifteen-and-a-half  inches, 
but  generally  measuring  from  ten  to  fourteen  inches.  Whether  this 
difference  indicates  a  difference  in  the  habit,  or  habitat,  of  the  young 
haddock  is  not  clear.  Possibly  the  whiting,  which  is  predaceous,  darts 
about  in  pursuit  of  other  fishes  and  thus  comes  within  reach  of  the  angler 
more  often  than  the  leisurely-feeding  haddock.  The  flat-fishes  were  idso, 
as  a  rule,  small,  the  common  dabs  measuring  from  three-and-a-half  to 
six-and-a-half  inches,  and  the  long  rough  dabs  between  four  and  five 
inches.  In  no  case  were  large  flat-fishes  obtained  in  the  stomachs.  Small 
plaice  were  got  in  two  only — viz.,  two  in  July  in  one  caught  in  the  Moray 
Firth,  and  six,  along  with  three  flounders,  also  in  July  in  Aberdeen  Bay. 
The  witch  from  the  deep-sea  grounds  measured  ten  inches.  The  rarity  of 
the  large  fishes  in  the  stomach  of  the  angler  probably  points  to  their  greater 
caution  than  when  younger.  Experience  no  doubt  teaches  them  more 
readily  to  detect  and  to  avoid  the  formidable  lurking  trap  which  forms 
part  of  their  natural  environment 

The  only  other  organisms  besides  fish  which  were  found  in  the 
stomachs  were  a  shore-crab  in  one  and  a  swimming-crab  in  another,  and 
cephalopods  in  thirteen.  The  latter,  having  the  habit  of  crawling  about 
the  bottom,  appear  to  constitute  a  fair  proportion  of  the  angler's  food  in 
autumn.  In  all  cases  but  one  the  cepalopods  were  squids ;  the  other 
was  an  Eledone.  The  body  of  the  cephalopod  is  digested  much  more 
rapidly  than  the  head  and  tentacles.      ^ 

In  the  stomachs  of  102  anglers  taken  by  the  '*  Grarland ''  in  the  Forth 
some  .years  ago,  fifty-one  contained  food  and  fifty-one  were  empty. 
Whitings  were  got  in  six,  sand-eels  in  four,  herring  in  three,  haddock  in 
three,  cod  in  one,  rockling  in  one,  Lumpenus  in  one,  skate  in  two,  plaice 
in  one,  long  rough  dab  in  one,  and  lemon  dab  in  one,  while  cephalopods 
were  found  in  two  and  Crustacea  (Eupagurus,  Nephrops)  in  three.* 

During  the  Irish  Survey  Holt  found  seven  stomachs  of  anglers  con- 
taining food,  the  identified  forms  being  sprats,  common  dab,  witch,  and 
sole.t 


* SevrTUh—Tenth  Annual  Reports,  Part  III. 
t  Report  to  CouncU,  Roy.  Ihib.  Soc.,  1891,  p.  311. 
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Table  I. — The  Partioulabs  of  the  Food  of  "raE  Akolbb. 


Date. 

Place. 

Depth. 
Pnw. 

Length. 

Contents  of  Stomach. 

1 

1 
1 

1 

Cm. 

In. 

1901. 
17    Jan. 

I.  Moray  Fibth. 
Off  Dunbeaih 

18  to  25 

72-6 

28J 

Empty. 

»» 

11 

»» 

94-2 

87 

! 
1 

») 

11 

If 

701 

27f 

! 

It 

! 

18    Jan. 

,t 

11 

103-7 

401 

[ 

i 

it 

M 

11 

71-8 

28 

Two  small  Whiting.                  ' 

»» 

»» 

11 

78-2 

801 

Empty.                                      { 

11 

It 

11 

49-6 

19i 

»» 

1  June 

Off  LoRRiemouth 

12  to  16 

72-6 

28i 

11 

It 

11 

91 

70-0 

27J 

1 
»» 

if 

11 

11 

77-0 

80i 

11 

11 

11 
11 

681 
74-0 

24{ 
29 

1 
»♦                                          • 

>» 

11 

1* 

88-7 

15i 

i 

11 

• 
11 

401 

15J 

Common  Dab,  about  86  mm.    i 

Buiighead  Bay 

5tol4 

66-6 

25} 

Bone  of  large  round-fish: 

»» 

11 

58*6 

28 

Empty. 

»i 

11 

75-1 

m 

1 

11 

11 

60-6 

28| 

11 

•1 

11 

61-2 

24 

»»                                          i 

11 

11 

89-4 

16i 

i 
11                                         * 

11 
It 

11 
11 

86-7 
39-4 

14 
15* 

i 

11 

11 

29-8 

Hi 

11                     [ 

11 

M 

88-6 

18J 

ti 

11 

11 

19-0 

7i 

11 

4  June 

Sinclair'a  Bay 

11 

28-8 

"1 

11 

1    July 

Bulkhead  Bay 

8toll 

68-0 

22J 

Fish  pulp. 

t, 

}} 

11 

69-5 

28J 

One  Common  Dab,  190  mm. 

»i 

»» 
It 

11 
11 

47-5 
41-0 

m 

16 

Empty. 

11 

»» 
11 

11 
11 

It 

11 

88-8 
85-8 

15J 
14 

11 
11 

11 

11 

11 

28-0 

11 

ti 
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Date. 

Place. 

Depth. 
Fma. 

Length. 

Contents  of  Stomach. 

Cm. 

In. 

1901. 

Moray  Firth— 
continued. 

1    July 

Bnrghead  Bay 

atoll 

72-3 

28i 

Empty. 

«i 

>i 

67-3 

264 

2  small,  partly  digested,  Plaice. 

»» 

»» 

34-8 

m 

Empty. 

»» 

»> 

46-7 

18 

i> 

»i 

}» 

40-0 

16} 

»i 

»» 

>» 

89-2 

154 

Fish  pulp. 

ti 

)i 

42-6 

16J 

Empty. 

>• 

i» 

85-9 

14i 

A  litUe  fish  pulp. 

M 

M 

29-1 

111 

Empty. 

») 

»» 

28-4 

n 

SolenettCi  115  mm. 

>) 

»» 

19-8 

71 

A  little  fish  pulp. 

»» 

„ 

44-5 

174 

Digested  round-fish. 

n 

»» 

47-6 

188 

Empty. 

1) 

a 

43-3 

17 

»> 

»> 

a 

38-0 

16 

a 

»• 

>» 

22-4 

8! 

One  digested  Common  Dab. 

2  July 

3  July 

Brorapoint.      N.E. 

Dunrobin 
Oflf  Dunrobin  • 

>» 

10 

81-9 
28-0 
19-8 

324 
11 
71 

Empty. 

One  Qumard,  132  mm. ;  One 

Solenette,  80  mm. 
4  digested   small  flat-fish  (?) 

Two  half  digested  flat-fishes. 

it 

»» 

*l 

23-8 

H 

>i 

}» 

n 

21-8 

^ 

Three  Solenettes. 

» 

1) 

10  to  12 

23-0 

9 

Two  Solenettta. 

>» 

9$ 

>> 

24-8 

9J 

Three  Solenettes. 

»♦ 

l» 

)» 

22-0 

8J 

Two  Herring  k  two  Solenettes. 

)) 

t) 

6itol2 

27-7 

11 

One  Solenette. 

»i 

)l 

t» 

20-8 

8* 

Empty. 

2  Aug. 

»» 
»» 

Burghead  Bay 
»» 

5itol5 

67 -r. 

54-2 
60-6 

26J 
214 
23i 

)» 

ti 

»» 

430 

17 

Fish  pulp. 

}) 

»> 

)) 

47-0 

184 

One  Squid. 

$* 

») 

)» 

47-5 

181 

ft 
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Table  I. — continued. 


Date. 

Place. 

Depth. 
Fms. 

Length. 

1 
Contfints  of  StomiLch 

Cm. 

In. 

V>>\/I1M7UWB  VK    iJlAJlUa^«U« 

1901. 

Moray  Firth— 

2   Aug. 

Burghead  Bay 

54tol5 

44-6 

m 

One  Dab. 

11 

48-6 

17 

Empty. 

,, 

39-0 

15J 

»> 

>j 

40-0 

16J 

„ 

„ 

37-5 

14i 

" 

,, 

41-0 

16 

,, 

„ 

38-0 

15 

») 

>'                f 

„ 

30-0 

Hi 

One  small  fish,  digested. 

,, 

27-5 

lOi 

Empty. 

M 

26-0 

m 

Fish  Pulp. 

J> 

28-0 

11 

Empty. 

„ 

260 

10 

»> 

280 

9 

'            ,; 

5to25 
>i 
»» 
t» 
i» 

>» 

11 
11 
11 
11 
11 
11 
11 
11 
11 
11 

87-2 
65-6 
631 
38-5 
29-6 
26-0 
24-8 
23-4 
23-8 
360 
26-0 
22-3 
66-0 
44-0 
42-6 
40-3 
41-8 
42-6 

34i 
25J 
24f 
16i 
llf 

m 

9i 

9i 
lOi 
10 

25i 

m 

16i 
16f 
16i 
16f 

Small  piece  of  flat-fish. 
Empty. 

PogRe,  76  mm. 
Empty. 

One  Squid. 
Empty. 
>} 

Empty. 
11 
11 
»» 

11 

31-5 

m 

11 
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Date. 

Place. 

Depth. 
Fms. 

Length. 

Contents  of  Stomach. 

Cm. 

In. 

1901. 

Moray  Firth— 
cvtUitiued, 

2  Aug. 

Burghead  Bay 

5to26 

28-5 

lU 

Empty. 

n 

26-8 

10* 

M 

24-8 

9} 

M 

»» 

252 

10 

„ 

u 

25-0 

^ 

,t 

3  Aug. 

' 

61-0 
58-0 
44-5 
41-8 
41-2 
43-0 
41-4 

24 

22| 

174 

m 

16i 

17 

16i 

One  large  Squid. 

One    laxge,    much  digested, 

round-fish. 
Empty. 

One  Squid. 

M 

,      I   37-8 

14i 

Some  fish  pulp. 

n 

42-5 

16i 

Empty. 

M 

41-8 

16i 

One  Squid. 

»» 

43-0 

17 

Empty. 

>> 

32-2 

12i 

1, 

»> 

29-0 

114 

u 

»» 

28-2 

11 

„ 

>» 

26-0 

H 

One  Common  Dab,  120  mm. 

M 

22*6 

9 

Empty. 

>> 

22-5 

^ 

Fish  pulp. 

>> 

22-6 

8i 

Piece  of  flat-fish. 

M 

21-8 

85 

Empty. 

»> 

21-0 

H 

»> 

Dornoch  Firth,  off 
Dunrobin 

5  to  11 

36-6 

14 

" 

»> 

86-4 

14i 

One  Flounder,  143  mm. 

6  Aug. 

33-8 
29-4 
25-2 
25-6 

13 

111 

10 

10 

Empty. 

Lot  of  fish  pulp. 

Empty. 

Piece  of  flat-fiah. 

6-6  Aug. 

»» 

83-2 

13 

Empty. 
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Table  I. — contmusd. 


Date. 

Place. 

Depth. 
Fms. 

Length. 

Cm. 

In. 

1901. 

Moray  Firth— 
continued. 

6-6  Aug. 
»» 

Dornoch  Firth,  off 
Dunrobin 
»» 

6toll 

49-6 
42-8 

19J 
16f 

Fish  remains. 
Empty. 

>» 

«» 

>i 

33-5 

13i 

»• 

»» 

>» 

>) 

27-8 

lOf 

Digested  flat-fish. 

M 

f» 

»» 

22-8 

8f 

Some  fish  pulp. 

l> 

n 

>i 

21-0 

81 

Empty. 

6  Aug. 

)) 

1) 

48-0 

19 

>7 

»» 

»» 

n 

65-0 

25J 

Small  Shore  Crab. 

» 

»> 

n 

46-0 

18 

Fish  pulp. 

»» 

>» 

i» 

380 

13 

Remains  of  small  flat-fish. 

»» 

»» 

>i 

86-2 

14i 

Empty. 

»» 

»> 

»i 

86  0 

13f 

»» 

»i 

)} 

>» 

26-6 

10 

Fish  remains. 

»i 

1} 

»i 

25-3 

10 

Empty. 

7  Sept. 

Buighead  Bay 

7 

87-8 

141 

» 

)i 

)) 

>i 

89-8 

16f 

»» 

)f 

1) 

>} 

•  87-3 

14i 

i> 

)> 

»» 

»» 

26-8 

m 

>» 

»» 

»> 

5^to8 

38-7 

\^ 

One  Common  Dab,  196  mm. 

«i 

>» 

„ 

22-4 

% 

Empty. 

1 

») 

)) 

32-6 

12i 

Remains,  |  digested,  of  a  flat- 
fish. 

Remains  of  a  round-fish  and 
fith  pulp. 

Empty. 

»> 
»» 

28-0 
29-6 

11 

118 

3  Nov. 

30   miles   west    of 
Kinnaird    Head, 
about  12  miles  off 
land 

60 

82-3 

24i 

}) 

»i 

i» 

85-4 

88J 

Bones  of  one  round-fish. 

»» 

>i 

64-4 
69-6 

26i 
271 

Fish    pulp    and    one    small 
round-fish  about  6  inches. 
Empty. 

»» 

n 

>i 

48-4 

19 

»> 

>i 

>> 

»> 

88-7 

16i 

»> 

If 

}> 

»♦ 

109-6 

43 

i» 

»> 

)) 

»» 

1300 

61 

»» 
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Depth. 

Length. 

Date. 

Place. 

Contents  of  Stomach. 

Fms. 

Cm. 

In. 

^.^^^•«  «^^«A  «AJ     ^iT*     Mi^V^' ■■■»«•»■■• 

1901. 

Moray  Firth— 

» 

continued. 

3  Nov. 

80    miles    west   of 
Kinnaird    Head, 
abont  12  miles  off 

60 

104-6 

411 

Empty. 

land 

»» 

i» 

88-0 

84* 

One  beak  of  a  CatUe  and  the 
backbone  of  a  small  fish. 

»» 

»» 

107-4 

" 

Head  and  tentacles  of  a  small 
Cephalopod   and  a  small 

M 

»» 

92-2 

42J 

One  small  Haddock,  169  mm. , 
and  the  remains  of  a  Hag 
fish  or  Lamprey,  830  mm. 

A  fragment  of  fish  bone. 

»» 

»» 

61-6 

24i 

n 

»> 

71  •» 

28J 

A  few  bones  of  a  small  round- 
fish. 

^ 

58-6 

23 

Fibh  pulp,  two  small  round- 
fish  6  or  7  inches,  partially 

digested,  and  the  remains 
of  a  smaller  one. 

y> 

»» 

70-0 

m 

Remains  of  one  or  two  round- 
fish. 

Whitinff,  181  mm.,  quite 
perfect. 

Whiting,  141  mm. 

if 

)i 

81-6 

82 

>» 

?i 

70-2 

27f 

» 

»> 

610 

24 

Remains  of  one  small  round- 
fish. 

a 

If 

64*6 

21i 

Fish  pulp  and  fragments  of 
round-fish. 

i> 

>» 

66-0 

22 

Fish  pulp,  two  round-fish, 
one  about  306  mm.,  but 
greatly  digested. 

>t 

tl 

30-6 

12 

Empty. 

>> 

II 

29-8 

111 

II 

Off  Lossiemouth     - 

11  to  16 

87-5 

34i 

Fish  remains. 

»» 

II 

56-0 

22 

One  Squid,  about  6  inches  long. 

Tl 

II 

46-7 

18 

Two  round-fishes,  partly 
digested,  6-6  inches  long. 

»> 

II 

64-8 

m 

Emp^. 

l» 

II 

67-6 

22| 

II 

5  Nov. 

It 

•1 

30-9 

12 

Remains  of  a  flat-fish. 

24-6 

9} 

One     Common     Dab,     half 

digested,  6  inches  long. 

»» 

" 

34-6 

18J 

Remams  of  a  small   round- 
fish,  about  3^inches. 
One   Common   Dab,     partly 

Dornoch  Firth 

10 

66-1 

21i 

digested,  6  inches. 

» 

n 

36-6 

14i 

Empty. 

»> 

ii 

20-4 

8 

•1 

,1 

II 

18-3 

71 

Fish  remains. 

»» 

11 

16-8 

6* 

Whiting,  partiy  digested, 
about  4  inches  long. 

tl 

i( 

207 

8t 

Empty. 
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Date. 

PlAoe. 

Depth. 

Length. 

r!<%*iiAmf«  exf  R*yttna/»li 

Fms. 

Cm. 

In. 

1901. 

MoKAY  Firth— 
continued. 

• 

5   Nov. 

Doraoch  Firth 

10 

92-8 

36i 

Empty. 

I' 

>. 

»» 

62-0 

24* 

Fish  pulp. 

8  Nov. 

Near  Smith's  Bank 

35 

327 

13 

Empty. 

>> 

,, 

36-4 

14i 

One  Oomard,  about  6  inohes. 

Smith's  Bank  - 
OflfLybster    - 

26 
23  to  34 

700 
14-9 

27i 

RemainH  of  a  Haddock,  about 

400  mm. 
Fish  pulp. 

20-1 

8 

177 

7 

19-8 

7} 

16-4 

6 

16-6 

6 

18-4 

H 

17-6 
14-8 

^ 
« 

16-3 
li-8 

6 

Sand-eels. 

147 
18-0 
14-9 
14-0 
14-6 

6f 

»» 
If 
»» 
Empty. 

16-6 

6i 

>i 

18-9 

H 

16-6 
277 
14-2 
18-0 
92-0 

lOi 
36J 

80-0 

m 

Squid. 

460 

m 

Fish  pulp. 

79-0 

31 

Empty. 

29-8 

Hi 

Fish  pulp. 
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Length. 

Date. 

Place. 

Depth. 

Contents  of  Stomach. 

Fms. 

Cm. 

In. 

1901. 

Moray  Fibth— 
continued. 

Ntv. 

OffLybeter    - 

23  to  34 

16-8 

H 

Fish  pulp. 

•>> 

i» 

14-7 

4J 

t» 

n 

., 

32-8 

12J 

M 

>» 

>) 

16-1 

H 

>» 

M 

„ 

14-8 

6S 

., 

>> 

>» 

186 

H 

>» 

'* 

.i 

12-8 

5 

„ 

n 

16-8 

^ 

Sand-eel. 

»> 

» 

82-6 

12i 

Empty. 

1        " 

Off  Golspie     .        - 

7  to  10 

70-0 

27i 

Common  Dab. 

>» 

»» 

46-5 

18 

Empty. 

" 

n 

40-2 

16i 

Fish  pulp. 

9   Not. 

Dornoch  Firth 

»» 

63-5 

25 

Empty. 

M 

»> 

63-0 

241 

}i 

l» 

»> 

86-8 

14 

Fish  pulp. 

»l 

» 

27-3 

lOf 

»i 

10   Nov. 

n 

n 

21-4 

8i 

If 

*i 

»i 

88*0 

341 

Empty. 

,. 

»» 

32-5 

121 

Two  smaU  Whiting. 

>f 

*» 

36-1 

14f 

Whiting  and  a  swimming  Crab. 

11    Not. 

»> 

i> 

109-4 

48 

Squid. 

>t 

»» 

27-6 

lOf 

Fish  pulp. 

»» 

» 

36-0 

141 

Empty. 

20    Dec. 

Burghead  Bay 

7to24 

31-8 

12i 

>» 

»> 

i» 

45-0 

171 

Flat-fish  remains. 

1) 

»> 

40-8 

16f 

Emp^. 

>> 

i: 

48-2 

19 

>» 

»> 

1) 

880 

18 

»t 

11 

87-2 

141 

»» 

i> 

>» 

86-9 

14i 

Remains  of  Haddock. 

>» 

i> 

481 

17 

Empty. 

»> 

»» 

87-6 

14f 

Fish  pulp. 
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Date. 

Place 

Depth. 

Fms. 

Length. 

Contents  of  Stomach. 

Cm. 

In. 

1901. 

Moray  FiBTH~ 

20    Dec. 

Buigheod  Bay 

7to24 

81-5 

12i 

Empty. 

tf 

II 

26-4 

10 

Fish  pulp. 

» 

II 

80-4 

12 

«i 

»» 

II 

66-0 

26J 

One  small  Herring. 

n 

7tol6 

69-9 

28i 

Spiat  and  small  Whiting. 

♦  » 

11 

92-2 

86J 

Empty. 

it 

II 

70-1 

27i 

II 

»» 

i» 

66-8 

26 

II 

II 

II 

100-6 

894 

II 

II 

II 

76-6 

80 

Sprat  and  Whiting. 

i> 

II 

71-4 

28 

Fish  pulp. 

II 

II 

96-6 

88 

Empty. 

fi 

II 

68-8 

27 

Whiting  and  fish  pulp. 

II 

II 

66-0 

254 

Empty. 

I 

II 

78-8 

28f 

It 

II 

II 

67-4 

224 

Large  Herring. 

II 

i» 

44-6 

174 

•f 

fi 

II 

42-0 

164 

Fish  pulp. 

II 

•1 

48-8 

19 

II 

II 

II 

89-4 

154 

Empty. 

II 

II 

70-1 

274 

If 

24    Dec. 

11 

72-0 

28J 

Fish  pulp. 

II 

II 

771 

80i 

Empty. 

II 

II 

76-1 

294 

II 

II 
II 

II 
i> 

64*4 
77-7 

264 
804 

One  small  Common  Dab,  and 

smaU  Whiting. 
Empty. 

II 

II 

68-8 

27 

II 

>i 

II 

66-0 

254 

One  small  Whiting. 

II 

II 

68-6 

21 

Empty. 

II 

II 

62-7 

20f 

11 

II.  Abbrdum  Bat. 

15    Jan. 

Off  Black  Dog 

7tol6 

21-2 

8t 

Empty. 
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Length. 

Date. 

Place. 

Depth. 

Contents  of  Stomach. 

Fms. 

Cm. 

In. 

1901. 

Abbrdben  Bat— 
continued. 

30    May 

Off  Oollleeton 

9tol4 

34-1 

131 

Empty. 

f 

» 

11 

34-6 

18i 

Fish  pulp. 

t 

»> 

ij 

19-0 

71 

Pogge,  about  85  mm. 

6  June 

Off  Stirling  Quarries 

12  to  16 

4M 

16i 

Empty. 

»> 

it 

If 

87-1 

14i 

ff 

i» 

a 

f> 

29*3 

Hi 

Fish  pulp. 

»» 

a 

ff 

ao-0 

71 

Empty. 

If 

ti 

II 

38-1 

13 

Common  Dab,  85  mm. 

If 

a 

ff 

39-8 

161 

„          103  Ddm. 

*> 
It 

it 

ff 

ff. 

78-6 
67-6 

80f 
26J 

Remains  of  laige  Haddock, 

180  mm. 
Common  Dab,  165  mm. 

7  June 

»> 

ff 

63-8 

25 

Haddock,  270  mm. 

t) 

it 

If 

81-9 

121 

3  smaU  Whiting. 

29  June 
it 

Off  Black  Dog        - 
If 

8 
ff 

28-8 
20-8 

Hi 

Si 

One  small  Common  Dab  and 

one  small  round-fish. 
Empty. 

4    July 

Cruden     Soars     to 
Black  Dog 

If 

5ito20 
If 

687 
66-0 

27 
22 

ff 
If 

>» 

If 

ff 

44-5 

17i 

Digested  flat-fish. 

t) 

ff 

ff 

34-8 

131 

Fish  pulp. 

»> 

>> 

»f 

36-8 

14 

Empty. 

t> 

n 

ff 

22-0 

8| 

ff 

5    July 

i» 

8  to  15 

71-2 

28 

Digestedround-fish. 

It 

1) 

If 

40-0 

15f 

Empty. 

»» 

If 

If 

89-8 

151 

Two  digested  Sand-eels. 

»> 

If 

ff 

36-8 

141 

One  Haddock,  230  mm. 

»> 

II 

„ 

87-3 

14f 

Empty. 

ft 

fi 

»f 

26-3 

lOi 

Three  digested  Sand-eels. 

II 

>, 

11 

27-4 

lOf 

One         „ 

»» 

i» 

If 

19-6 

71 

Empty. 

>> 

Off  CoUieston 

10 

29-0 

111 

Pogge. 

>» 

If 

ff 

49-0 

m 

>» 

ff 

If 

36-4 

14i 

Empty. 
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Date. 

Place. 

Depth. 
Fms. 

Length. 

Contents  of  Stomach. 

Cm. 

In. 

1901. 

Abbrdbbn  Bay— 
eofUinufd, 

5    July 

Off  Collieston 

10 

280 

11 

54-4 
24-2 

2H 

One  Haddock,  222  mm,  and 

fish  remains. 
Empty. 

30    July 

Off  Newbupgh 

6tol0 

28-6 

n 

t» 

26-9 

lOt 

)> 

26-6 
.44-5 

lOi 

»• 

25-8 

lOi 

Fish  pulp. 

27-4 

101 

Common  Dab,  125  mm. 

28-0 

11 

Remains  of  flatfish. 

24-3 

n 

Empty. 

48-6 
297 

111 

»» 

40-6 

16 

„ 

24-2 

»i 

»> 

41-8 

16^ 

»» 

24-9 

9f 

Fish  pulp. 

36-0 
26-9 

13f 

Three  or  four  Sand-eels,  one 
Weaver,  140  mm.,  and  the 
remains  of  a  flat-fish. 

Empty. 

26-3 

lOf 

Several  Sand-eels  (5  or  6). 

^^ 

24-9 

n 

Three  small  Snnd-eels. 

" 

41-8 

16J 

Fish  remains. 

62-2 

24i 

Six  Plaice,  three  Flounders. 

46-3 

18i 

Empty. 

42-8 
39-6 

16| 
15} 

Remains   of    two    or    three 

flat-fish. 
Sand-eels. 

29-2 

\\\ 

Fish  remains. 

40-0 

15i 

One  Flounder. 

32-9 

13 

Sand-eels  (about  six). 

29-8 

111 

23  Sand-eels,  from  140  mm. 

'* 

30-6 
29«6 

12 
111 

One  Whiting,  175  mm.,  and 

two  Sand-eels. 
Fish  remains. 
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Depth. 

Length. 

Date. 

Place. 

Contents  of  Stomach. 

Fms. 

xx^^sa  v^#a*  i^  *#•    •^•r%^»»«««**«»# 

Cm. 

In. 

1901. 

Abrrdebn  Bay— 

continwd. 

30    July 

Off  Newburgh 

6  to  10 

28-2 

lU 

11  Sandals. 

»> 

»> 

ff 

25-4 

10 

Four  Sand-eels. 

»i 

,, 

»> 

24-9 

9! 

Seven  Sand-eels. 

t» 

)» 

ff 

20-9 

8i 

Three  Sand-eels  and  one 
small  flat 

31    July 

Opposite  Ythan      • 

11  to  13 

71-2 

28 

One  Whiting,  about  812  mm. 

4  Sept. 

Oflf  CoUieston 

8  and  9 

43-2 

17 

Fish  remains,  f  digested,  and 
a  Whiting,  190  mm. 

ii 

»i 

ff 

30-8 

12 

Fish  remains  and  a  Whiting. 

»» 

»» 

fi 

33-6 

13* 

Remains  of  a  round-fish. 

n 

»> 

«« 

23-2 

n 

Empty. 

>i 

Off  Newburgh 

10 

29-1 

Hi 

One  half-digested  round-flsh. 

73-8 

29 

A  Haddock,  302  mm.,  and  the 

" 

** 

remains  of  several  others. 

)) 

„ 

ff 

29-8 

111 

Empty. 

libo. 

»» 

ff 

31-2 

12i 

A  small  Whiting,  110  mm. 

9    Oct. 

>> 

16 

28-4 

111 

Two  young  Whitings,  con- 
siderably digested. 

23    Oct 

" 

36  to  49 

76-7 

30 

Tentacles  and  head  of  an 
Medone ;  body  completely 
digested. 

31     Oct 

»• 

15 

38-0 

16 

One  partly  digested  Whiting 
and  remains  of  three  round 
and  one  flat-fish. 

10 

33-2 

13 

Three  round-fishes;  a  Whiting 

about  five  inches  long  was 
half  digested  and  the 
others  more  digested. 

79-6 

811 

One  Haddock,  813  mm.,  just 

" 

" 

" 

swallowed. 

»» 

" 

'» 

32-3 

12i 

A  small  quantity  of  fish 
remains. 

36-3 

141 

Two  Whitings,  143  mm.  and 

128  mm.,  and  remains  of 
a  round-nsh. 

»> 

f» 

36-0 

141 

Remains  of  several  round- 
fishes  ;  one  Whiting. 

»» 

If 

»♦ 

36-9 

141 

Fish  romains. 

30-0 

llj 

One  Common  Dab,  113  mm., 

If 

f» 

and  remains  of  two  round- 
fish  ;  probably  Whitings. 

5    Nov. 

Opposite  Newbune^h 

7to20 

4-35 

17 

Pulp  of  a  round -fish. 

»> 

'» 

*f 

31-0 

12i 

One  Whiting,  aboit  127  mm. 

»» 

,, 

♦f 

317 

121 

Empty. 

»» 

>» 

ft 

30-8 
24-2 

12 
9* 

ff 

>» 

'♦ 

tf 

19-7 

n 

Pulp  of  a  round-fish. 
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T<nngth. 

Date. 

Place. 

Depth. 

Contents  of  Stomach. 

Fnw. 

Cm. 

In. 

1900. 

Abbrdbbn  Bay— 
continued. 

6   Nov. 

Opposite  Newburgh 

7to20 

271 

lOf 

Empty. 

>» 

1* 

»i 

88-0 

16 

Whiting  (2). 

6   Nov. 

Oflf  Newburgh 

8  to  13 

86-8 

IH 

A  little  fibh  pulp. 

»» 

>i 

28-0 

11 

Empty. 

7   Nov. 

46to63 

31-5 

m 

>i 

9   Nov. 

15J 

90-4 

12 

»♦ 

t) 
II 

18-7 
35-6 

71 
14 

Remains    of    one    Whiting, 

about  6  inches. 
Empty. 

29   Nov. 

Off  Belhelvie  - 

13  to  16 

1167 

46i 

It 

>t 

i» 

>> 

30-7 

12 

i» 

17    Deo. 

Off  Black  Dog 
III.  Off  Abbrdibn. 

9 

84-0 

33 

Seven  partly  digested  Whit- 
ings, about  five  indies  long. 

28  June. 
21   Aug. 

Dog  Hole      - 
(Off  Aberdeen.) 

65 
58 

20-4 
66-2 

8 
26 

Flat-fish  half  digested  ju>par- 

ently  Long  Kough  Dab. 
Empty. 

3  Sept. 

»» 

68 

83-2 

13 

One  Long  Rough  Dab. 

5   Nov. 
»♦ 

12f      miles      from 
Girdlenees 

70 

n 

II 

69-0 
35-0 
28-6 

271 
13f 

One  Codling,  285  mm. 

Remains  of  a  roond-fish,  half 

digested. 
Fish  pulp. 

»» 

>» 

II 

32-8 

18 

Empty. 

»t 

>» 

11 

68-4 

27 

One  Long  Rough  Dab,  156  mm. 

28    Nov. 
16    Dec. 

9  milfcs  from  Girdle- 
nesa,  S.E.  by  E. 

68 
57 

80-2 
67-8 

3U 
26f 

Empty. 

Whitingj  about  146  mm,  and 

i» 

»» 

»t 

46-8 

18 

romam'j  of  a  round-fish. 
Empty. 

i> 

}) 

»» 

35-1 

13i 

i» 

19   Nov. 
>t 

Off  Aberdeen  HaE. 

»» 
It 

SO  to  49 

11 
II 
II 

66-0 

63-5 

78-5 

107-0 

26 
25 
29 
42 

One  Codling,  20  inches, 
slightly  digested. 

One  Codliug,  9  inches,  three- 
parts  digested. 

One  Whiting,  lU  inches, 
slightly  digested. 

Empty  and  shrunken. 

M 

>> 

1) 

71-0 

28 

II 

»> 

)) 

»i 

75-0 

29| 

y, 

>) 

„ 

73-5 

29 

II 

»l 

»» 

II 

63-5 

26 

Remains  of  Codling. 
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Date. 

Flaoe. 

Depth, 

Length. 

Contents  of  Stomach. 

Fms. 

Cm. 

In. 

1900. 

Otf  Abbbdebn— 
continued. 

19   Nov. 

Oflf  Aberdeen  B.S.E. 

30to49 

89-0 

35 

Bmpty. 

»> 

>« 

»> 

64-7 

2H 

f> 

♦» 

»' 

68-5 
80-0 

25 
31i 

Remains  of  small  ronnd.&sh, 

about  10  inches. 
Empty. 

24    Jan. 

»» 

i 

t 

IV.  Firth  op  Forth 

» 

♦ 

108-0 

24-1 
36-9 
19-7 
28-5 
16-5 
24-2 
22-2 
31-7 
28-0 
28-7 
23-6 

H 

7f 
lU 

12i 
11 

One  Codlinff,  15  inches,  partiy 
digested ;  two  Haddocks. 
m  inches  and  m ;  one 
Whiting,  nine  incheis 
Bliffhtly  digested. 

Two  iMmpenut,  8|  and  9^ 
inches. 

Empty. 

n 

Small  Long  Rough  Dab,  partly 

digested. 
Empty. 

>» 

tt         * 
Remains  of  a  small  round-fish. 
Empty. 

»> 
»> 

1 

I      1901. 

,  15  May 

Deep  Water  - 

75 1< 

>78 

26-3 
122-1 

10 

48 

One  small  Long  Rough  Dab, 
and  remaina  of  a  round- 
fish. 

Empty. 

»> 

»» 

89-2 

85 

„ 

>» 

»* 

60-5 

231 

i» 

16  May 

North  of  Shetland  • 

29-5 

111 

it 

17  May 

>» 

880 

84^ 

>, 

19  May 

»» 

It 
»» 

120-0 
31-7 
31-4 
21-5 

47 
121 
12| 
81 

Common  Dab,  118  mm. 
Remains  of  one  flat-fish 
Fish  pulp. 

f> 

»» 

21-6 
21-6 

8i 
8i 

Remains  of  small  round-fish. 
Fish  pulp. 

20  May 

»» 

n 

15-5 
24-4 

<H 

Remains  of  round-fish,  about 

120  nun. 
Empty. 
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Date. 

Place. 

Depth. 

Length, 

Conienta  of  Stomach. 

Fms. 

Cm. 

lo. 

%^^^S«m#a4MV    *#«     Kn^  *«#■■■«««'■■• 

1901. 

20    May 

North  of  Shetland  . 

76  to  78 

29-6 

Ill 

Fiah  palp. 

f* 

84*4 

13i 

tt 

fi 

21-8 

8| 

») 

♦» 

65-0 

264 

Empty. 

ti 

62-5 

2^ 

»> 

»» 

44-8 

17J 

Fiah  pulp. 

)) 

39-1 

164 

Empty. 

»» 

84-1 

134 

i> 

30-5 
311 

12 
124 

Remains   of   Common   Dab, 

about  140  mm. 
Fish  pulp. 

»» 
»> 

311 
21-4 

124 

84 

RoLiains  of  Long  Rough  Dab, 

about  125  mm. 
Empty. 

,, 

21-7 

8| 

11 

t) 

21-6 

84 

Fish  pulp. 

,, 

21-5 

84 

)} 

>» 

23-2 

9 

Empty. 

>> 

17-0 

6f 

11 

,, 

16-8 

6S 

Remains  of  O.  ^markii. 

21   May 

n 

20-7 

8i 

Empty. 

It 

21-1 

81 

Remains  of  round -fish. 

,, 

19-7 

7f 

ti               11 

^j 

19-3 

71 

Fish  pulp. 

1} 

27-9 

11 

Remains  of  flat,  about  145  mm. 

»i 

331 

13 

Empty. 

t» 

21-5 

84 

Fish  pulp. 

., 

181 

74 

Remains  of  round-fish. 

11 

18-7 

71 

Fish  pulp. 

„ 

70-7 

271 

Empty. 

i> 

77-7 

304 

>» 

»i 

82-7 

18 

Fish  pulp. 

>» 

331 

13 

Empty. 

f> 

21-7 

8f 

Fish  pulp. 

22     May 

f> 

78 

18-6 

71 

11 
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Date. 

Place. 

Depth. 

Length. 

Contents  of  Stomach. 

Fms. 

Cm. 

In. 

1901. 

22    May 

North  of  Shetland  - 

78 

19-4 

71 

Fi«h  pulp. 

8  Sept. 

»> 

>> 

M 

)> 

>» 
)) 
»» 
i> 

>j 
»> 

»> 
)t 
>» 
»» 

Sixbr-five        mOcs 
S.aB.  of  Sum- 
billyh  Head. 
>» 

»> 

»> 

M 

>J 

II 
l> 

»> 

6, 

5 

88-6 
56-5 

37-0 
79-0 

73-0 

710 
710 
63-5 
62-0 

_ 

34 

22i 
9* 
7 

1*4 
74 

31 

«4 

84 

36i 

28 
28 
25 
244 

84 

7 

H 

74 

9 

7 

84 

94 

Five  large  Herrings,  slightly 
digested. 

Empty. 

One  Long  Rough  Dab,  4  inches, 

partly  digested. 
Empty. 

If 

}> 
Fish  remains. 
Empty. 

>» 

One  Haddock  18,  and  one 
13^;  remains  of  8  or  4 
round-fish,  and  a  half 
digested  Herring  10 
inches. 

Remains  of  three  or  four 
Herrings. 

Remains  of  two  or  three 
Herrings. 

Empty. 

Haddock,  14|  inches,  slightly 

digested. 
Empty. 

Whiting.     4     inches,     half 

digested. 
Empty. 

Small  Haddock. 

A  Lumpenvsy  8\  inches  long. 

One  Haddock,  6\  inches  long. 

Remains   of   round-fish,    6| 

inches  long. 
Remains  of  Haddock.^ 

Oct. 

»» 

Eighteen  to  twen^- 
two  milen    S.u. 
of  Fair  Isle. 

n 
f* 

»> 

65 

- 

One  Gurnard,  recently  swal- 
lowed, 13J  inches;  a 
round-fish,  nearly  digested. 

One  Haddock,  IM  mches, 
slightlv  digested. 

Empty  ;  large  stomach,  walls 
shrunken  and  thkk. 

Half-digested  Haddock,  18^ 
inches 

>» 
»» 

- 

- 

Backbone  of  a  small  flat-fish 
and  remains  of  a  small 
Cephalopod. 

Empty ;  shrunken. 
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Date. 

Place. 

Depth. 
Fms. 

Tiengtb. 

Contents  of  Stomach. 

Cm. 

In. 

1901. 

Oct. 

Eightoeii  to  twenW- 
two   miles  S.E. 
of  Fair  Isle. 
»» 

66 

Empty ;  ihrnnken. 

One  Haddock,  15}  inches. 

>» 

» 

- 

- 

Large:  Fish  palp. 

♦» 

'- 

- 

Small:  Whiting,  1(4  inches, 

partly  digested. 
Small:  Fish  palp. 

»> 
»» 
»» 

ti 

- 

- 

Small:  One  Whiting,  half- 
digested. 

Small:  One  Haddock,  14} 
inches,  partly  digested  ; 
walls  of  stomach  very  thin 
and  distended. 

Large :  Empty,  shrunken. 

>»                 »> 

»» 

♦  » 

»> 

- 

»»                 »» 
»>                 »» 

Very  large:   One  Witch,  12 
inches      long,       slightly 
digested ;  one  Starry  Ilay, 
6f  inches  broad,  slightly 

Large:  One  Whiting,  about 

14  inches. 
Medium :  One  Norway  Pout, 

7}  inches,  newly  swallowed. 
Large:    Remains  of  a  large 

round-fish,  about  20  inches. 
Medium :  Fish  remains. 

., 

- 

- 

SmaU:  Empty. 

»> 

- 

- 

Moderate:     Remains    of    a 

round-fish. 
Moderate :  Fish  remains. 

., 

- 

- 

Small:  Empty. 

M 

- 

- 

Very  large :  Walls  very  thick. 

»>   • 

- 

- 

Small:  Remains  of  a  round- 
fish  and  pulp. 
Very  small :  Empty. 

»> 

- 

- 

Small:  Empty. 

>> 

- 

- 

„      Fish  remains. 

M 

- 

- 

„      Empty. 

f) 

- 

- 

>t          »» 

- 

_ 

Very  large:   Codling,  about 
23  inches,  partly  digested. 
Small:  Empty! 

»» 

- 

- 

»»          »» 
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Date 

Plao6 

Depth. 

Length. 

Contents  of  Stomach. 

Fnw. 

Cm. 

In. 

1901. 

Oct 

Eighteen  to  twenty- 
two   miles  S.E. 
of  Fair  Isle. 

61 

5 

Small:  Empty. 
»»          •» 

) 

- 

- 

»i          ti 

> 

» 
1 

- 

- 

Moderate :  Remains  of  round- 
fish. 

Moderate :  One  Whiting,  5} 
inches,  fresh. 

Large:  Empty. 

» 

- 

- 

„      Fish  pulp  and  bones. 

: 

- 

~ 

Small:  Empty, 
♦t          »» 

' 

_ 

_ 

»»               ff 

> 
> 

- 

- 

Very   small:    Fish    remains 

and  pulp. 
Very  small :  Empty. 
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VI.— SOME  FURTHER  OBSERVATIONS  ON  THE  FOOD  OF 
FISHES,  WITH  A  NOTE  ON  THE  FOOD  OBSERVED  IN  THE 
STOMACH  OF  A  COMMON  PORPOISE.  By  Thomas  Soott, 
LL.D.,  F.L.S. 

In  my  paper  on  the  food  of  fishes  published  in  Part  III.  of  last  year's 
Report,*  I  gave  the  results  of  the  examination  of  fishes  belonging  to  fifty- 
six  different  species.  In  the  present  paper  twenty-two  species  are  repre- 
sented, sixteen  of  which  are  teleosteans  and  the  others  Rays  and  Dog 
fishes.    Their  names  are  as  follow : — 

Sehastes  norvegicua  (Ascan.).  The  Norway  Haddock. 

Trigla  gumarduSy  Lin.  The  Grey  Gurnard. 

Lampris  luna  (Gmelin).  The  King  Fish. 

Anarrichichas  lupus,  Lin.  The  Cat  or  Wolf-fish. 

Lumpenus  lampetrceformu  The  Sharp-tailed  Lumpen  us. 

(Walboum). 

Mugil  cJielOf  Cuvier.  The  Grey  Mullet. 

Labni6  miactus,  Lin.  The  Striped  Wrasse. 

Gadus  luscus,  Lin.  The  Whiting  Pout  or  Brassie. 

„     esmarkiif  Nilsson.  The  Norway  Pout 

Molua  molva,  Lin.  The  Ling. 

Ono8  cimbriusy  Lin.  The  Four-bearded  Rockling. 

Ammodytea  tobianuB,  Lin.  The  Lesser  Sand-eel. 
Drepanopsetta  plattessoides  (Fabr.).    The  Long  Rough  Dab. 

Pleuronectes  cynoglossus,  Lin.  The  Witch-sole. 

Argentina  sphyrcena,  Lin.  The  Hebridean  Smelt. 

„        ^las  (Ascanius).  The  Greater  Argentine. 

Rata  battSf  Lin.  The  Grey  Skate. 

„   fullonica,  Lin.  The  Shagreen  or  Fuller's  Ray. 

„    radiatdj  Donovan.  The  Starry  Ray. 

„    circtdarisy  Couch.  The  Cuckoo  or  Sandy  Ray. 

Squalue  acanthiaSy  Lin.  The  Picked  Dog-fish. 

Scylliorhinue  cantctUa  (Lin.).  The    Lesser  Spotted    Dog-fish    or 

Rough-hound. 

These  fishes  are  referred  to  in  the  sequel  in  the  order  in  which  they  are 
giyen  here. 

At  the  end  of  the  notes  on  the  food  of  these  fishes  I  describe  the 
results  obtained  by  the  examination  of  the  food  found  in  the  stomach  of 
a  common  Porpoise  cast  ashore  last  year  in  the  vicinity  of  the  Laboratory. 

Sehaetes  norvegieua  (Ascanius). 

Three  Sebaetes,  measuring  11 1,  lU,  andl2|  inches  respectively,  and 
captured  in  the  North  Sea  in  December  1901,  had  apparently  been  all 
feeding  on  soft  animal  substances  (probably  Annelids),  for  though 
each  of  their  stomachs  contained  a  quantity  of  food,  there  was  nothing 
to  show  satisfactorily  what  it  consisted  of.  Had  it  consisted  of 
Crustaceans,  shell-fish,  or  fish,  even  considerably  digested,  the  remains  of 
the  harder  parts,  or  some  of  them,  would  have  afforded  an  indication  of 
the  nature  of  the  food. 

♦  Twenixeth  Annual  Report  of  the  Fishery  Board  for  Scotland^  P^t  III.,  p.  486. 
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Trigla  gumardua^  Lin. 

The  stomachs  of  four  Grey  Gamards  were  examined  in  March  1902. 
The  fishes  measured  10|^,  10|,  llf,  and  11|  inches  respectively;  one  of 
the  stomachs  contained  six  specimens  of  Crangon  aUmanni  and  the  remains 
of  a  young  Clnpeoid ;  another  contained  fragments  of  Crangon  and  the 
remains  of  small  Clupeoids ;  in  the  stomach  of  the  third  were  the 
remains  of  Crustaceans  and  small  fishes,  hut  too  imperfect  for  identifica- 
tion ;  while  the  fourth  contained  nothing  that  could  be  identified. 

Lamprts  luna  (Gmelin). 

A  King-fish,  Lamprts  luna,  was  captured  at  Shetland  on  October 
20th,  1900,  and  was  forwarded  to  the  Fishery  Board's  Laboratory  at 
Bay  of  Nigg.  I  had  the  privilege  of  examining  the  stomach  of  this  fish, 
and  found  that  it  had  been  living  exclusively  and  largely  on  Cephalopods ; 
unfortunately  none  of  the  Cephalopoda  were  perfect  enough  for 
identification,  the  soft  parts  being    scarcely  recognisable.     The   homy 


jaws  of  the  creatures  had,  however,  been  able  to  resist  to  a  large  extent 
the  solvent  action  of  the  digestive  fluids,  otherwise  the  determination  of 
the  food  would  have  been  almost  impossible.  The  number  of  Cephalo- 
pod  jaws  found  in  this  stomach  was  108,  and,  as  each  Cephalopod  has 
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one  pair  of  jaws,  the  number  of  these  molloscs  which  had  been 
recently  captured  by  the  King-fish  would  therefore  amount  to  fifty-four. 
A  few  of  the  jaws  were  of  a  moderately  large  size,  but  the  majority 
were  apparently  those  of  small  specimens.  Amongst  the  digested 
matter  contained  in  this  stomach  were  also  a  few  things  that  looked 
like  the  partially-dissolved  icartilaginons  shells  of  Cuttlefishes,  but  they 
were  so  imperfect  that  no  use  could  be  made  of  them  for  the  purpose 
of  identification.*  The  jaws,  after  being  mounted  on  a  slide,  were 
photographed  by  Dr.  Williamson,  and  the  accompanying  figure  is  repro- 
duced from  the  photograph. 


AnarrhichM  lupu8y  Lin. 

The  stomachs  of  eight  Cat-  or  Wolf-  fishes  were  examined ;  the  sh 
were  captured  in  the  Moray  Firth  on  May  16th,  1902,  and  were  all  of 
moderately  large  size.  The  following  is  a  note  of  the  contents  of  each 
of  the  eight  stomachs: — 

(1.)  Fragments  of  a  large  Crab,  Cancer  pagurw,  and  of  Ophiura  sp. 
(2.)  Part  of  a  large  Bttccinum  undatum,  and  several  large  speci- 
mens of  Ophiura  ciliaris, 
(3.)  Fragments  of  several  large  Solen  siliquay  the  shell  of  a  Natica 

containing    a    small    hermit    Crab,    and    a  specimen  of  Hyaa 

eoardaiuB, 
(4.)  Fragments  of  a  moderately    large    Cancer  pagurus,  of  Solen 

iUiqua,  and  of  Oardium  echinatum,  and  a  specimen  of  Aphrodite 

actUeata, 
(5.)  Remains  of  Solen  eiliqua,  Natica  sp.,  Eupagurus  berhhardus, 

and  Eyas  coarctatus. 
(6.)  Fragments  of  Eupagurus  bemhardusy  and  of  several  Ophiurce. 
(7.)  Fragments  of  Natiai  sp.,  and  Venus  lincta^  and  of   a    large 

Eupagurus    berhhardus.     Eighty-two   specimens    of  Star-fishes. 

Ophiura  eUiaris  (Linn.).     Some  fragments  of  Echinocardium  sp. 

(probably  E,   cordatum).    A  specimen  of   Aphrodite    aculeaia 

and  a  fragment  of  a  Zoophyte. 
(8.)  Remains  of  five  Natica  sp.,  and  of  Littarina  littorea.     Two 

Eupagurus  bernhardusy   and    forty-four    specimens   of  Ophiura 

eiliaris,  all  more  or  less  complete. 


Lumpenus  lampetrcsformis  (Walbaum). 

The  food  observed  in  the  stomach  of  a  Sharp-tailed  Lumpenus 
captured  on  the  Fisher  Bank  consisted  almost  entirely  of  email 
Crustacea,  the  following  species  of  which  were  identified: — Leucon 
nasicoy  Diastylis  resima,  Bythocythere  simplex^  Maerocypris  minna^ 
Oytheropteron  sp.,  and  Robertsania  tenuis.  Two  specimens  of 
Cydichna  nitidula,  and  one  or  two  Opereulina  ammoidesy  a  species  of 
Foraminifera,  were  also  noticed.  The  Lumpenus  is  a  fish  that  appears 
to  live  on  or  near  the  bottom,  and  it  is  to  be  exi)ected  that  demersal 
organisms  rather  than  pelagic  will  constitute  the  chief  part  of  its 
food. 

*Dr.  T.  WemyM  Fulton,  in  his  <' Ichthyologioal  Notes"  in  Part  III.  of  the 
NtneUaUh  Report  of  the  Fiaheir  board  for  Scotland,  also  inoidentally  refers  to  the.  h^rge 
number  of  Oephalopod  mandibles  obsenred  in  the  stomach  of  the  King-fish. 
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Mugil  chdOy   Cuvier. 

A  Grey  Mullet  about  14^  inches  in  length,  captured  by  the  salmon 
fishers  at  the  Bay  of  Nigg  on  March  Hth,  1902,  and  which  was  kindly 
handed  over  to  the  Laboratory  for  examination.  It  belonged  to  the  same 
species  as  those  obtained  in  the  Bay  last  year,  viz.  Mugil  chdo.  There 
was  some  food  in  the  stomach  of  this  specimen,  but  it  was  too  much 
digested  for  satisfactory  identification. 

Another  specimen,  captured  on  the  11th  of  June,  had  also  in  its  stomach 
very  little  food  that  could  be  identified,  the  only  organisms  satisfactorily 
distinguished  were  one  or  two  Temora  longieomis  and  a  number  of 
specimens  of  the  Cypris  stage  of  Balanus  sp. 

Labrus  mixtus,  Lin. 

A  specimen  12^  inches  in  length  was  captured  15  miles  north-east  from 
Tiumpan  Head,  Lewis,  in  70  fathoms,  in  May  1902,  and  sent  to  the 
Laboratory  at  the  Bay  of  Nigg  for  examination.  The  stomach  of  this 
specimen  contained  nothing  perfect  enough  for  identification,  but  in  the 
intestines  were  found  the  vertebrae  of  fishes,  fragments  of  moUuscan 
shells,  and  some  small  rounded  stones. 

Several  specimens  of  Clavella  lahracis,  v.  Beueden,  were  obtained  on 
the  gills  of  this  Labrus. 

Oadus  luscuSf  Lin. 

Several  specimens  of  the  Whiting  Pout,  varying  in  length  from  7f  to 
1 1 1  inches  and  captured  off  Aberdeen  in  January  last  year,  appear  to  have 
been  feeding  chiefly  on  Crustaceans.  The  food  found  in  the  stomach  of 
the  smallest  specimen  (7f  in.)  consisted  of  the  remains  of  Annelids, 
belonging  apparently  to  the  Chastopodse,  and  of  fragments  of  Schizopoda 
and  Amphidoda,  but  the  only  organism  that  could  be  satisfactorily 
identified  was  a  male  specimen  of  Erichthonius  hunteri  (Spence  Bate). 
A  Whiting  Pout  9^  inches  in  length  had  in  its  stomach  four  small 
Cephalopods  {Rossiaf  macrosomoy  Delle  Chiage),  and  a  specimen  of 
Pandalus  numtaguiy  Leach.  In  the  stomach  of  another  10  inches  long 
were  the  fragments  of  what  appeared  to  be  Spirontoearis  securifrons^ 
Norman.  Fragments  of  what  looked  like  Sehistomysis  inermis  were 
observed  in  the  stomach  of  another  10;|  inches  in  length ;  while  in  the 
stomach  of  the  largest  of  these  Whiting  Pouts  were  found  Orangon 
aUmanni,  Kinahan,  Pandalus  montaguiy  Leach,  and  Pandalina 
brevirostris  (Bathke) — the  length  of  the  fish  was  11^  inches. 


Oadus  esmarkiif  Nilsson. 

A  considerable  number  of  Norway  Pouts  captured  in  the  North  Sea 
have  been  examined,  but  as  there  was  a  good  deal  of  similarity  in  the 
contents  of  their  stomachs,  only  a  few  are  particularised  here.  Small 
Crustaceans  were  largely  represented  amongst  the  contents  of  their 
stomachs,  but  SchizopKods,  Parathemisto  and  pelagic  Copepods  were  more 
frequently  observed  than  other  members  of  that  group,  as  shown  by  the 
following  sample  of  the  fishes,  which  ranged  in  length  from  about  5^  to 
6f  inches. 


Digitized  by  VjOOQIC 


222 


Part  III, — Twetity-first  Annual  Report 


Length  of 
Fish. 


CONTKNTS  OF  StOMAGK. 


inches 


51 

5i 

6 

61 


Numerous  small    Schizopods,   genus   and    species   doubtful, 

Temora  longicomU,  few. 
Numerous  small  Crustaceans,  which  look  like  Temora  langi- 

comiSf  but  too  imperfect  to  be  satisfactorily  determined. 
Several  Parathemisto  chlivia. 
This  contained  nothing  that  could  be  identified. 
Remains  of  small  Schizopoda  and  a  number  of  Temora  longi- 

comis. 
Numerous  examples  of  Parathemisto  and  a  minute  Isopod — the 

male  of  a  species  belonging  to  the  Chelifera. 


Mdua  molva^  lin. 

A  number  of  Ling  were  examined,  the  food  of  which  consisted  chiefly 
of  small  fishes.  It  has  been  observed  that  the  Ling,  more  than  any  other 
gadoid,  is  in  the  habit,  when  captured,  of  ejecting  not  only  its  food  but 
also  its  stomach,  turning  it  inside  out  just  as  one  turns  the  finger  of  a  glove, 
so  that  when  visiting  the  market  it  is  not  uncommon  to  see  Ling  with 
their  stomachs  protruding  from  their  mouths. 

Onus  cimbriuSf  Lin. 

Twenty  specimens  of  the  Four-Bearded  Rockling  captured  on  the 
Bressay  Shoal  at  a  d^pth  of  75  fathoms,  on  December  11th,  1901,  were 
examined,  and  the  contents  of  their  stomachs  recorded.  As  this  species 
was  not  included  amongst  those  in  my  previous  paper  on  fish  food,  I  give 
a  more  detailed  account  of  the  food  observed  in  this  sample  from  Bressay 
Shoal.  Their  sizes  ranged  from  6|  to  11|  inches,  and  their  food,  as 
shown  in  the  appended  tabular  account,  consisted  chiefly  of  small 
Crustacea: — 


Size  < 

9F  THE 

Fish. 

6f  inches. 

7i 

71 

71 

7ft 

8 

84 

9 

9 

9* 

94 

n 

lOi 

lOi 

lOf 

lU 

Hi 

111 

11* 

m 

Contents  of  the  Stomach. 


Paeudoctima    cercaria,     Mttopa    fuutUa,    and    some    other 

Crustacean  remains. 
Mttopa  nasuta  and  remains  of  some  other  Crustacea. 
Remains  of  Amphipods,  but  the  species  doubtfuL 
Mttopa  tuuuta  and  remains  of  other  Crustacea. 
Crustacean  remains,  but  too  imperfect  for  identification. 
Contents  of  stomach  similar  to  the  last. 
Erythrom  sp.,  Eudorella  sp.,  Halimedon  parvimanus  ;   Aceros 

phyllonyx ;  Cylichna  sp. 
Leucon  nasiea  (male)  and  some  mucus. 
Fragments  of  CcUocaris  macandrecu;  Erythrops  sp.,  Leucon 

naaica;  Aceros  phyllonyx;   Phystuiica  marina;  a  young 

Dragonet,  15  mm.  Ions. 
Metopa  nasuta  and  a  smaU  lamellibranch  shell 
This  stomach  contained  only  a  little  mucus. 
Remains  of  two  small  flat  fishes,  and  fragments  of  small 

Crustaceans. 
Metopa  nasuta^  and  renudns  of  some  other  Crustaceans.   . 
The  food  of  this  stomach  consisted  of  fragments  of  Crustacea, 

but  too  imperfect  for  identification. 
Fragments  of  Aceros  phyllonyx,  Eudorella  sp.,  and  Annelids. 
The  onl^  food  observed  in  this  stomach  consisted  of   the 

remams  of  Chsetopod  Annelids. 
Campulas]n9   sp.    (male);    Haiimedon  parvimanus;    Metopa 

nirovUtata  and  Aceros  phyllonvx. 
Fra«rments  of  Aceros  phyllonyx  ana  the  remains  of  some  other 

This  stomach  contained  nothing  that  could  be  identified. 
Remains  of  Chastopod  Annelids  only. 
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Ammodytes  tohianw^  Lin. 

Several  immature  specimens  of  the  lesser  Sand-launce,  captured  in  the 
North  Sea  and  measuring  from  5  to  7  inches  in  length,  were  examined, 
but  the  only  organisms  observed  in  their  stomachs  were  one  or  two  small 
fragments  of  Zoophytes. 

Drepanopeetta  plaUeeaoidee  (Fabr.). 

The  examination  of  twenty-two  Long  Bough  Dabs,  chiefly  of  small 
size,  yielded  the  following  results : — Fonr  contained  nothing  that  could  be 
identified ;  Boreophausia  sp.  was  found  in  one ;  Leptomysis  gracilis  (two 
specimens)  occurred  in  one;  and  the  remains  of  a  Schizopod,  the  genus 
and  species  of  which  were  doubtful,  were  observed  in  one.  The  remains 
of  small  Echinoderms,  including  a  minute  Echinus,  the  plates,  pedicel- 
larisB,  and  fragments  of  the  arms  of  Brittle  Star-fishes  were  obtained  in  the 
stomach  of  twelve  of  the  fishes  examined,  while  the  remains  of  small 
Annelid  tubes  were  observed  in  nine.  A  few  specimens  of  Foraminifera, 
such  as  Globigeritui,  Discorbina,  etc.,  probably  derived  from  the  worm- 
tubes,  were  also  observed,  but  these  only  occurred  in  three  stomachs. 
One  of  the  fishes  measured  about  seven  inches,  but  the  others  ranged 
from  three-and-a-half  to  about  four-and-a-quarter  inches  in  length. 

Pleuronectes  cynoglosstiSf  Linn« 

The  stomachs  of  two  Pole-dabs  or  Witches  captured  on  the  Fisher 
Bank  were  examined,  and  found  to  contain  a  considerable  quantity  of 
food;  the  contents  of  both  were  much  alike  and  consisted  almost 
entirely  of  small  Crustaceans,  and  the  following  are  the  species  identi- 
fied:— Diastylis  resima,  Lamprops  rosea,  Maera  loveni  (fragments), 
Ampelisca  sp.,  and  the  remains  of  one  or  two  other  Cumaceans  and 
Amphipods.  Fragments  of  one  or  two  small  Annelids  were  the  only 
other  organisms  observed. 

Argentina  sphyrcena,  Lin. 

A  number  of  Argentines  were  captured  to  the  eastward  of  the  Shetland 
Islands  in  December  1901,  and  the  subsequent  examination  of  their 
stomachs  showed  that  they  had  been  living  chiefly  on  small  Crustacea, 
Star-fish,  and  Annelids,  but  the  contents  of  a  considerable  proportion  of  the 
stomachs  were  indistinguishable.  The  following  tabulated  results  will 
show  the  nature  and  amount  of  the  food  observed.  The  lengths  of  tae 
fishes  are  in  centimetres : —     . 


[Table. 
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LsyOTU  OF  THE 

Fish. 


200  centi- 
metres. 

20-6      ., 


20-5 

20-5 
21-0 
21-0 

21-0 
21 -0 


21-0 
23-0 
24  0 
24-0 


Co  STENTS  or  THE  StOMACH. 


The  contents  of  the  stomach  consisted  entirely  of  the  remains 
of  brittle  starfishes  (  /  Amphiura)  and  a  small  quantity  of 
mucus. 

This  stomach  contained  nothinff  that  could  be  identified. 

The  only  organisms  observed  in  this  stomach  were  a  single 
Parathemtsto  obiivia  and  and  a  Afetopa,  the  species  of  which 
is  doubtfuL 

Five  ParcUhemi9to  Mivia,  a  Metcpa  (sp.  1 )  and  some  Annelid 
remains. 

Nothing  that  could  be  identified  was  observed  in  this  stomach. 

Five  ParcUkemisto  obiivia  and  some  mucus. 

The  remains  of  brittle  stai^bhes  (probably  An^hiura)  were  the 
only  objects  that  could  be  determined. 

This  stomach  contained  nothing  that  could  be  distinguished. 

The  objects  observed  in  this  stomach  were  a  Philine,  probably 
P.  nitida,  but  the  shell  had  become  too  much  digested  for 
identification,  and  the  remains  of  a  few  Chcetopod  Annelids. 

Two  Parapleuates  IcUipes  (M.  Sacs)  aod  fragments  of  another 
species  of  Amphipod. 

One  ParapUiuUs  icUipea,  a  minute  (young)  Astropectai  irregu- 
laris, and  the  remains  of  small  Chietopod  Annelids. 

Four  specimens  of  Parathemisto  obiivia  were  the  only  organisms 
that  oould  be  determined  in  this  stomach. 

In  this  stomach  there  was  nothing  that  could  be  identified. 


Eight  smaller  Argentines  captured  on  the  Great  Fisher  Bank  in  June 
1902  were  also  examined.  They  measured  from  17  to  20  centimetres  in 
length;  the  food  in  the  stomachs  of  three  specimens  was  too  much 
decomposed  for  identification,  two  others  contained  fragments  of  Annelids, 
and  three  the  remains  of  small  Crustacea — ^tbe  only  form  identified  being 
a  young  PandcUus, 

Argentina  sUus  (Ascanius). 

Two  specimens  of  the  Greater  Argentine — one  from  the  Fisher  Bank, 
the  other  from  about  57  miles  north-west  of  the  Outer  Skerries,  and 
captured  in  April  and  June  1902,  were  examined  ;  they  each  measured 
about  thirteen  inches  from  the  base  of  the  tail  to  the  anterior  extremity. 
The  only  organisms  in  the  stomach  of  the  one  from  Fisher  Bank,  perfect 
enough  to  be  identified,  were  a  number  of  CalantUj  while  the  food 
observed  in  the  stomach  of  the  other  consisted  chiefly  of  the  remains  of 
y^yctiphanes, 

Baia  cireularis,  Couch. 

The  stomach  of  a  Cuckoo  Ray  captured  at  Station  VI.,  Firth  of  Clyde, 
on  October  25th,  1901,  and  sent  to  the  Laboratory  from  the  s.8. 
'*  Garland,''  was  examined  on  January  16th,  1902,  and  the  following 
Crustaceans,  etc.,  were  observed  in  it : — Remains  of  one  or  two  Hyas 
coarctatus^  fragments  of  Stenorhynchus ;  a  whole  specimen  of  Ccrystea 
camvelaunus;  twenty-two  specimens  of  Spirontocaris  pusiolus;  seven 
specimens  of  Pcmddlina  brevirostris,  one  Virbius  variaiis ;  nine  specimens 
of  Ampelisea  spinipes;  fragments  of  Amphidotus  sp.,  a  small  Solen  sp., 
and  a  small  Butterfish,  Pfiolis  Gunndlus ;  there  were  also  a  few  specimens 
of  the  Annelid  species,  Ammotrypane  aulogoster,  and  fragments  of  one  or 
two  other  forms  that  could  not  be  identified.  The  size  of  this  specimen 
of  Rata  circularia  was  not  stated.  Another  specimen  of  the  same  kind  of 
Ray  captured  in  the  North  Sea  and  examined  on  March  14th  had  some 
remains  of  round-fishes  in  its  stomach,  but  they  were  too  much  digested 
for  identification;  this  specimen  measured  seventeen-and-a-half  inches 
across  the  pectoral  fins. 
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Rata  baiiSf  Lin. 

A  specimen  of  Grey  Skate,  measuring  sizteen-and-a-quarter  inches 
across  the  pectoral  fius,  had  in  its  stomach  the  remains  of  Crangon 
aUmanni,  but  apparently  nothing  else. 

Rata  fuUoniea,  lin. 

A  specimen  of  Fuller's  Ray,  measuring  fifteen-and-a-half  inches  across 
the  pectoral  fins,  had  also  been  feeding  on  Crustacea,  but  the  species 
could  not  be  determined.  , 


Rata  radiaia^  Donovan. 

The  stomach  of  a  small  Starry  Kay  was  found  to  i  contain  only  the 
remains  of  fish  too  imperfect  for  identification. 

The  three  fishes  referred  to  above,  which  had  been:  obtained  from  a 
trawling  steamer  working  in  the  North  Sea,  were  examined  in  March 
1902. 

Squalis  acanthiaSy  Lin. 

A  considerable  number  of  Picked  Dog-fishes  have  been  examined  for 
ecto-  and  en  to-  parasites,  and  as  their  stomachs  were  also  examined,  I 
append  some  observations  on  the  food  observed  in  the  stomachs  of  these 
specimens.  The  number  of  specimens  referred  to  here  is  twenty-two. 
They  were  captured  in  the  North  Sea,  and  forwarded  to  the  Laboratory 
during  the  month  of  March  1902.  Eight  were  examined  on  the  7th, 
four  on  the  14th,  and  ten  on  the  26th  of  the  month. 


Contents  of  thk  Stomach. 


SiZB  OP  THK 

Fish. 

3  feet  64  inches. 
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Nothing  that  could  be  identified. 

Only  the  remains  of  round  fishes. 

A  moderately  large  Herring. 

Only  two  small  Dabs. 

The  food  was  very  much  digested,  but  consisted  apparently 

of  fishes,  as  the  two  ear-stones  of  a  small  Whiting  were 

obtained. 
Part  of  a  full-grown  Herring  ^/as  observed. 
Part  of  a  young  Coal-fish. 

The  remains  of  fishes,  but  the  species  was  not  determined. 
The  remains  of  one  or  two  Long  Rough  Dabs. 
The  remains  of  fishes,  but  the  species  doubtful. 
The  contents  of  this  stomach  was  similar  to  the  last. 
Contents  similar  to  the  last. 
Fragments  of  two  Gadw  esmarkii. 
Two  nearly  whole  Oadua  esmarkii  and  remains  of  others, 

also  a  portion  of  the  testes  of  a  moderately  large  Gadoid. 
The  only  objects  in  this  stomach  that  could  l>e  distinguished 

were  a  few  fish  eggs. 
One  small  Gadus  esmarkii  and  the  remains  of  another. 
A  Herring  about  94  inches  long. 
Fragments  of  a  Lemon  Sole  about  8  or  9  inches  long,  a 

Gadoid  about  64  inches,  and  the  remains  of  a  fish,  not 

determined,  about  9  or  10  inches  long. 
Fragments    of   a  moderately  large  Herring  and  a    small 

Gadoid. 
Remains  of  a  Gadoid  and  a  Sand-eeL 
Fra^ents  of  a  moderately  large  Herring,  stnd  some  other 

fiish  remains. 
Fragments  of  a  large  Herring,  and  other  fish  remains. 
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All  these  Dog-fishes  were  females.  On  the  gills  of  several  of  them 
Eudadylines  were  moderately  frequent,  while  Teirarhynchi  were  observed 
in  the  stomachs  and  intestines  of  all  bat  a  few  of  those  examined. 

ScyUiorhinuB  canicula^  Lin. 

The  following  three  specimens  of  Lesser  Spotted  Dog-fishes  were 
obtained  among  the  Picked  Dog-fishes  just  referred  to.  The  food  observed 
in  their  stomadis  consisted  entirely  of  fishes  as  under  : — 


Size  of  Fish. 


2  feet  4}  inches. 
2   ..    4i      „ 
2    „    6J      „ 


Contents  of  Stomach. 


A  Herring  8|  inches  in  length. 

Fragments  of  a  Herring  apparently  of  moderate  size. 

RemainB  of  fishes  too  imperfect  to  be  determined. 


A  number  of  other  fishes  have  been  examined,  including  the  Greater 
Fork-Beard  Phycis  blennoides  (Brun.),  the  Twaite  Shad,  Clupea  finta, 
Cuvier,  and  the  Conger  Eel,  Conger  niger  (Risso),  but  as  their  stomachs  did 
not  contain  any  matter  that  could  be  identified  they  are  not  specially 
referred  to  in  this  paper.  It  may  be  remarked  also  that  several  fresh- 
water Perch,  Perca  fluviaHlia,  Rondeletius,  kindly  sent  to  me  by  Dr. 
Williamson  from  Marlee  Loch,  Forfarshire,  and  which  were  examined  to 
ascertain  the  nature  of  their  food,  were  found  to  have  been  living  almost 
exclusively  on  insect  larvae.  No  parasites  were  observed  on  the  gills  of 
these  fishes,  but  roundish  sacs  were  frequent  on  the  wall  of  the  body 
cavity  and  appeared  to  contain  encysted  Cestoids. 

NOTB  ON   THB  FoOD  QBSBRVKD  IN  TBI  StOMAOH  OF  A  COMMON 

PORPOISB. 

The  foUowing  description  of  the  contents  of  the  stomach  of  a  Common 
Porpoise  captured  in  the  Bay  of  Nigg  in  the  vicinity  of  the  Laboratory 
may  be  of  interest,  as  serving  to  show  how  destructive  these  Cetaceans 
may  be  when  they  get  among  a  shoal  of  fishes. 

The  specimen  referred  to  had  become  entangled  in  the  nets  of  the 
salmon  fishers  at  the  Bay  of  Nigg,  and  having  in  this  way  been  prevented 
from  coming  to  the  surface  for  respiration  had  been  suffocated.  It  was 
captured  on  the  18th  of  June  1902,  and  measured  about  3  feet  9  inches 
in  length,  and  it  appeared  to  be  healthy  and  in  good  condition,  except 
that  some  of  the  passages  of  the  liver  were  crowded  with  brownish- 
coloured  thread-worms ;  what  appeared  to  be  the  same  kind  of  worms  were 
also  found  encysted  in  various  parts  of  the  liver,  while  many  of  them,  in  a 
"  free ''  condition,  were  found  in  the  stomach. 

The  only  food  found  in  the  stomach  consisted  of  the  partly  digested 
remains  of  fishes  which,  for  the  most  part,  appeared  to  be  Whitings. 
Besides  the  remains  of  the  soft  parts  of  the  fishes,  no  fewer  than  two 
hundred  and  eighty  earstones  (or  otoliths)  were  obtained;  fully  two 
hundred  and  forty  of  them  were  almost  certainly  those  of  Whitings,  the 
majority  of  which  represented  fishes  of  moderate  size — probably  about 
eight  inches  or  so  in  length.  Twelve  other  otoliths  were  small  and  of  an 
oblong  form,  they  were  not  so  attenuated  at  the  ends  as  the 
typical  Whiting  earstone,  and  appeared  to  belong  to  the  young  of 
some  other  Gadoid ;  the  remainder — about  twenty-two  in  number — were 
extremely  small,  and  somewhat  resembled  the  earstones  of  Sand-eels. 
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One  or  two  of  the  largest  of  the  Whiting  earstones  measured  ten  milli- 
metres in  length  and  a  number  of  them  nine  millimetres,  but  the  average 
length  would  be  about  eight  millimetres.  A  considerable  number  of  the 
earstones  were  found  scattered  over  the  surface  of  the  stomach  mixed  up 
with  the  soft  partly  digested  matter,  but  by  far  the  larger  number  were 
found  neatly  packed  together  in  the  narrow  distal  end  of  the  stomach ; 
these  earstones  were  remarkably  clean  and  perfect.  A  few  of  the 
smaller  of  the  Whiting  earstones  were  slightly  eroded  by  the  solvent 
action  of  the  digestive  fluids.  It  may  be  mentioned  that  the  intestines, 
which  were  of  great  length,  contained  very  little  matter,  and  no  parasites 
were  in  them  or  in  the  other  viscera  except  those  already  referred  to. 

Usually  a  Whiting  has  only  two  earstones,  so  that  the  two  hundred  and 
forty  found  in  the  stomach  and  which  almost  certainly  belonged  to 
Whitings  represented  one  hundred  and  twenty  fishes,  and  if  each  pair  of 
the  remainder  represented  a  fish,  the  earstones  found  in  this  stomach 
would  represent  one  hundred  and  forty  fishes.  But,  while  making  every 
allowance  for  the  voracity  of  these  cetaceans,  it  is  hardly  likely  that  this 


Porpoise  had  taken  all  these  fishes  at  a  single  meal ;  but,  judging  from 
the  perfect  condition  of  the  majority  of  the  earstones,  they  could  not  have 
been  long  in  the  stomach.  The  annexed  woodcut  is  reproduced  from  a 
photograph  of  the  earstones  as  arranged  and  mounted  on  a  slide. 
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Sturgron. 


Sturgeons  are  occasionally  caught  in  the  trawl-net  and  brought  to 
market^  and  they  are  as  a  rule  taken  near  the  land  in  moderate  depths  of 
water ;  most  of  those  got  last  year  were  captured  off  the  coast  of  Aber- 
deen. On  27th  January  one  weighing  2^  cwts.  was  caught  fifty  miles 
E.N.E.  from  Aberdeen,  about  thirty  miles  east  from  Peterhead,  where 
the  water,  on  the  chart,  is  about  sixty  fathoms.  Another  was  secured 
on  3rd  February,*  which  weighed  98  pounds,  twenty-four  miles  S.K  \  E., 
in  about  forty  fathoms.  A  third  on  27th  May  170  miles  N.E.by  E.from 
Aberdeen,  in  from  sixty-five  to  seventy  fathoms,  nearly  midway  between 
the  Orkneys  and  Norway,  weighed  three  cwts.  and  was  nine  feet  long  by 
three-and-a-half  feet  in  girth ;  it  sold  for  <£8  2s.  Another  sturgeon,  a 
little  shorter,  measuring  eight  feet  long,  by  three  feet  one  inch  in  girth, 
weighed  two  cwts.,  and  was  caught  on  29th  July  eighteen  miles  E.S.E. 
from  Aberdeen.  A  fifth  was  taken  on  20th  December  fourteen  miles 
E.N.E.  from  Aberdeen,  in  from  thirty  to  forty  fathoms ;  it  was  a  small 
specimen,  weighing  only  forty-three  pounds.  A  sixth  was  taken  on  22nd 
December,  twelve  miles  S.  \  E.  from  Girdleness,  Aberdeen,  in  thirty- 
five  fathoms.  It  weighed  seventy-seven  pounds,  and  sold  for  <£8  8s. 
The  localities  are  indicated  on  the  chart  (Plate  I.,  S  1-S  6). 

CHIMifiRA. 

Specimens  of  this  form  are  not  very  uncommon  in  the  Fish-market. 
One  was  taken  on  1 5th  February,  twenty-three  miles  east-south-east  of 
Aberdeen,  in  about  forty  fathoms,  and  another  by  a  liner,  on  5th  July, 
one  hundred  miles  north  and  by  east  from  North  Ronaldshay,  Orkney 
Islands,  in  deep  water. 

KiNQ-PiSH  (Lampris  luna). 

Specimens  of  this  species  are  also  occasionally  brought  in  by  the 
liners  working  to  the  westwards  of  the  Shetland  and  Orkney  Isles. 
On  7th  June  one  was  caught  eighty  miles  N.  by  W.  from  Hoy, 
Orkneys ;  on  5th  July  two  were  taken  one  hundred  miles  N.  and  by  £. 
from  North  Bonaldshay  ;  and   on   22nd    August,    another,    about  201 
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miles  east  from  Aberdeen,  on  the  edge  of  the  Norwegian  deep  water. 
A  specimen  of  the  king-fish,  measuring  forty-one  inches  in  length  and 
weighing  fifty-six  pounds,  was  found  lying  on  the  beach  at  Usan,  near 
Montrose,  on  1st  November  1902.  Mr.  Wm.  Nisbet,  the  Fishery 
Officer,  in  communicating  the  fact,  stated  that  no  other  specimen  is 
known  to  have  been  taken  in  the  neighbourhood  since  1845,  when  one 
was  caught  in  a  salmon  stake-net  in  the  same  locality. 

Muller's  Topknot  (Zeugopierus  pundattui). 

A  large  specimen  of  this  species,  measuring  23*2  centimetres  (9^ 
inches)  in  extreme  length,  was  caught  among  the  rocks  at  Peterhead  on 
the  19th  September  and  kindly  forwarded  to  the  Laboratory  by  Mr. 
Andrew  Cowe. 

The  Ballan  Wrasse  {Labrus  maculatus). 

Two  specimens  were  kindly  forwarded  by  Mr.  Robert  Hendry,  the 
Fishery  Officer  at  Lerwick,  which  had  been  caught  on  the  haddock  lines 
a  few  miles  off  Bressay  Island  on  22nd  November. 

Bass  (Labrax  lupus), 

A  specimen  of  the  bass  was  caught  on  5th  February  at  Kincardine-on- 
Forth,  and  kindly  forwarded  to  me  by  Mr.  Spowart,  Bo'ness. 

Mutilated  Plaice. 

A  plaice  33  centimetres  in  length  was  taken  in  the  trawl-net  on  26th 
May,  which  had  been  mutilated  apparently  some  time  previously,  the 
dorsal  and  ventral  fins  and  the  anal  having  been  cut  off  close  all  round 
and  the  wound  cicatrised.  The  fish  was  rather  thin,  but  otherwise 
apparently  healthy.  It  is  interesting  as  showing  the  survival  of  a  flat- 
fish with  only  the  caudal  fin  and  the  pectorals. 

Common  or  Black  Sole. 

On  26th  April  a  trawler  landed  a  number  of  soles,  which  are  rare  on 
the  East  Coast,  estimated  to  weigh  about  a  stone,  taken  eleven  miles 
W.S.W.  of  Cape  Wrath. 

Norway  Lobster  (Nephrops  Norvegieue), 

These  are  sometimes  taken  in  large  numbers  by  trawlers.  On  27th 
November  one  landed  two  cwts.,  of  an  estimated  quantity  of  forty  to  fifty 
cwts.,  taken  eighty  miles  KN.K  of  Aberdeen  in  seventy  fathoms,  the 
rest  being  thrown  overboard,  and  on  5th  October  another  landed  three 
cwts.  taken  about  ninety  miles  E.N.E.,  a  much  greater  quantity  having 
been  thrown  away.  There  is  scarcely  a  demand  for  them  on  the  market. 
In  a  haul  in  fifty  fathoms  in  the  Moray  Firth  in  April  two  basketfuls 
were  caught,  most  of  them  being  small. 

The  Relative  Numbers  op  the  Sexes  among  Srates  and  RAva 

During  the  course  of  the  work  on  trawlers  a  large  number  of  rays  were 
taken,  and  in  many  instances  the  proportional  number  of  the  males  and 
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females  detennined.  These  were  supplemented  by  similar  particulars 
obtained  by  Mr.  F.  Jamieson  at  the  Fish-market,  and  the  collective 
resolts  are  here  exhibited  : — 


Species. 

Females. 

Males. 

Total  No. 

No. 

7o 

No. 

7o 

Oroy  Skate  (/2.  iotit), 
Shagreen  Ray  [R,  fullonica), 
Thornback  Ray  {R.  clavata), 
Sandy  Ray  {R,  cireularit), 
Starry  Ray  {R,  radiata),    - 

666 

4 

660 

29 

510 

61-8 
60-0 
66-7 
61-7 
54-7 

631 

4 

344 

18 

422 

487 
60-0 
34-8 
88-3 
45-3 

1,287 

8 

1,004 

47 

932 

It  will  be  observed  that  in  no  case  do  the  males  exceed  the  females  in 
number,  and  that  with  the  exception  of  the  shagreen  ray,  where  the 
numbers  are  probably  too  small  to  indicate  the  real  proportion,  the 
females  are  in  excess.  The  amount  of  the  excess,  however,  varies.  There 
is  almost  equality  in  the  case  of  the  common  skate,  while  with  the  thorn- 
back,  the  starry  ray,  and  the  sandy  ray — although  here  the  figures  are 
small — the  excess  of  females  is  very  considerable.  The  measurements 
are  scarcely  sufficiently  numerous  to  show  the  relative  sizes  of  the  sexes, 
but  they  suffice  to  indicate  that  the  female  is  the  larger.  Thus  the 
average  breadth  of  forty-nine  female  starry  rays  was  26*2  cm.,  and  the 
average  breadth  of  thirty-one  males  25*0  cm.  Thirteen  female  thornbacks 
had  a  mean  width  of  16*1  cm.,  and  sixteen  males  a  mean  width  of  14*2 
cm.  Six  female  common  skates  had  a  mean  width  of  41  *4  cm.,  and  six 
males  37*8. 

The  measurements  are  not  perhaps  numerous  enough  to  enable  much 
to  be  said  with  regard  to  the  rate  of  growth  except  iu  the  case  of  the 
starry  ray.  I  give  some  of  the  measurements  of  the  latter  arranged  in 
centimetre  groups. 
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Ceniimotres. 

October. 

NoTomber. 

8-9 

2 

9-10 

_ 

10-11 

_ 

- 

11-12 
12-13 

- 

- 

_ 

_ 

18-14 

3 

_ 

14-15 

2 

1 

15  16 

2 

- 

16-17 

6 

2 

17-18 

6 

1 

18-19 

3 

1 

19-20 

9 

4 

20-21 

9 

6 

21-22 

4 

8 

22-23 
23-24 

4 

- 

1 

8. 

24-26 

8 

1 

25-26 

6 

6 

26-27 

12 

11 

27-28 

8 

5 

28-29 

11 

10 

29-30 

10 

14 

30-51 

1 

9 

81-32 

2 

8 

32-33 
38-34 

- 

_ 

_ 

34-85 

_ 

. 

35-86 

_ 

_ 

86-87 

1 

- 

In  the  October  measurements,  which  refer  to  specimens  taken  off 
the  Shetlands,  there  appear  to  be  four  groups  represented,  the  first  by 
two  specimens  83  and  87  mm.;  the  second  ranging  from  131  mm.  to 
227  mm.,  the  mean  breadth  being  187*6  mm.  (7§  inches) ;  the  third 
measuring  from  235  mm.  to  315  mm.,  the  average  width  being  275*1  mm. 
(lOff  inches),  and  one  specimen  of  364  mm.  The  November  measure- 
ments from  the  Moray  Firth  represent  two  groups,  one  from  145  mm. 
to  219  mm.,  the  mean  width  across  the  pectonds  being  193*2  mm.  (or  7^ 
inches),  and  one  ranging  from  233  mm.  to  316  mm.,  the  mean  width 
being  280*5  mm.  or  11|  inches.  If  the  limits  of  the  groups  are  correct, 
the  growth  in  width  in  a  year  would  be  about  3y^  inches  in  the  October 
series  and  3|  inches  in  the  November  series ;  and  probably  this  fairly 
well  represents  the  actual  growth  of  the  starry  ray. 
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rhombus  :  see  Brill. 

Bradya  minora  1 13. 
Brassie  :  see  Whiting  Pout. 
Brill  {Bothus  rhombus),  51. 

Distribution  of,  51. 

Food  of,  52. 

Migrations  of,  51. 

Brosmius  hrosme  :  see  Tusk. 

Burghead  Bay  :  Hauls  at,  17,  18,  33,  36. 

Deep-water  fishes  present  in,  35. 

Caithness  :  Hauls  ofif,  18. 
Calanoida,  110. 
Candada  ptctinatay  113. 
CanthocamptuSf  114. 

inconapicuuSf  117. 

parvus,  117. 

Carcinus  mamas : 

—  Development  of,  142. 

Eggs  of,  138. 

External  sexual  characters  of,  160. 

Hatching  period  of,  137. 

Larval  stages  of,  139. 


Carcinus  memos : 

Megalops  of,  139. 

Moulting  of,  173. 

Rate  of  growth  of,  163. 

Sizes  of  the  different  stages  of,  162. 

Spawning  of,  138,  174. 

Zoea  of,  139. 

Cat-fish  {Anarrhichas  lupus),  63. 

Distribution  of,  63. 

Food  of,  220. 

Migration  of,  64. 

On  deep-water  grounds,  23. 

Rarity  of  small  specimens,  64. 

Cephalopods : 

Eaten  by  Anglers,  199. 

F^aten  by  King-fish,  219. 

Chimcsra  monstrosa,  224. 
Cletodeslata:  121. 

Umicola,  120. 

neglecta,  120. 

propinqua,  121. 

Clupea  harengus  :  see  Herring. 

sprattus  :  see  Sprat. 

Coal-fish  {Ocuius  virens),  59. 

Distribution  of,  59. 

Food  of,  20. 

Habitat  of  young,  60. 

Migrations  of,  60. 

Cod  (Oadus  callarias),  54. 

Distribution  of,  at  various  stages,  54. 

Common    Dab    {Pleuronectes    limanda) : 
Distribution  of,  44. 

On  deep-water  grounds,  45. 

Spawning  of,  45. 

Common  Sole  :  see  Sole. 
Copepoda,  110. 
Crabs,  hatching  of,  181. 
Cromarty,  Suters  of  :  Hauls  off,  17. 
Cuckoo  Ray  {Baia  circularis) :  Food  of, 
224. 

Dab,  Common :  see  Common  Dab. 
Dactylopus  brevicomis,  128. 

coronatusy  128. 

flavus,  128. 

littoralis,  124. 

longirostris,  126,  127. 

minutus,  126. 

mixtus,  126. 

parvus,  128. 

stromii,  127. 

tenuiremis,  127. 

vararensis,  125. 

Deep-water  Grounds  :  Hauls  on,  19,  27. 

Plaice  on,  41. 

Delavalia  atmula^  116. 

minutistima,  116. 

rtflexa,  116. 

robusta,  1 16. 

Development  of  Carcintu*  mivnas,  142. 

Distribution  of  Food  Fishes,  40. 

Value  of  statistics  thereanent,  38. 
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DiBtribution  of  Food  Fishes,  40— cotUd. 

VariatioD  according  to  ground,  38. 

Angler,  186. 

Armed- Bullhead,  74. 

Brill,  61. 

Cat-fish,  83. 

Coal-fish,  69. 

Cod,  64. 

Common  Sole,  54. 

Flounder,  42. 

Hake,  62. 

Halibut,  63. 

Lemon  Dab,  46. 

Ling,  62. 

Mefl^m,  60. 

Plaice,  40. 

Pollack,  60. 

Solenette,  63. 

Turbot,  61. 

Witch,  49. 

Dog  Hole  :  Hauls  at,  17,  45,  46, 49,52, 66. 

Plaice  at,  41. 

Dornoch  Firth  :  Hauls  in,  36. 
DrepanopseUa    plai-eMoides :    see    Long 
Rough  Dab,  223. 

Ectinosoma  curticomtj  113. 

gracUe,  113. 

herdmani^  113. 

Eggs  of  Angler,  189. 

-—  Carcinua  mcmasy  138. 

EUdone,  199. 

Enhf/droaoma  curvcUuntf  122,  123. 

gracilet  122. 

nifnti/tim,  123. 

EticalanuSt  110. 

crasstUt  110. 

ehngcUuSy  110. 

Expense  of  fish-hatching,  181. 
Experiments  with  small-meshed  nets,  40. 

FiSH-HATCUiNO  :  Expense  of,  181. 

Fishinff  grounds  :  Method  of  ascertaining 
productiveness  of,  38. 

Fisher  Bank  :  Catches  from,  38. 

Hauls  on,  26. 

Plaice  on,  41. 

Statistics  relating  to,  38. 

Flounder  {Pleuronectes  fleaus) :  Distribu- 
tion of,  42. 

Migrations  of,  42. 

—  Spawning  of,  43. 

Food  Fishes:  (Classification  of  market- 
able, by  trawlers : 

Distribution  of,  38,  40. 

Miflration  of,  40. 

Food  of  Fishes :  218. 

Angler,  186,  196. 

BriU,  52. 

Cat-fish,  220. 

Cuckoo  Ray,  224. 

Four-bearded  Rockling,  222. 

Greater  Argentine,  2^. 

Grey  Mullet,  220. 

Gurnard,  219. 

Hebridean  Smelt,  223. 

King.fish,  219. 

Lesser  Spotted  Dog-fish,  226. 

Long  Rough  Dab,  &3. 

Lumpenuay  220. 


Food  of  Fishes :  218— coii^muerf. 

Norway  Haddock,  218. 

Norway  Pout,  221. 

Picked  Dc^-fish,  226. 

Porpoise,  aJ6. 

Striped  Wrasse,  221. 

Turbot,  62. 

Whitinc  Pout,  221. 

Four-beardea  Rockling  (Onoa  cknhriuts 
Food  of,  222. 

Oadus  Iwums :  see  Whiting  Pout. 

caUarias :  see  Cod. 

esmarldi  :  see  Norway  Pout. 

poUachius  :  see  Pollack. 

virena  :  see  Coal-fish. 

Great  Silver  Smelt :  see  Greater  Argentine 
Greater  Argentine  (Argentina  ailus),  27. 

Food  of,  224. 
Grey  Mullet  {MugU  chelo) :  Food  of,  221. 
Grey  Skate  {Rata  batia) :  Proportion  of 

sexes,  230. 
Grounds  :  Efiiact  of  change  of,  on  fishery 

statistics,  38. 
Growth  :  see  Rate  of. 
Gurnard,  Grey  or  Common  : 

Food  of,  219. 

On  deep-water  grounds,  24. 

Haddock  :  Abundance  of  small,  32. 

Dispersal  of,  after  spawning,  20,  22. 

Large  old  specimens  inshore,  36. 

Spawning  of,  20,  21,  28. 

Hake  {Meriuccius  vidgaria)^  62. 

Distribution  of,  62. 

Young  of,  6a 

Halibut  (Hippogloama  vtdgaria),  63. 
General    size  of  those  caught    by 

trawl,  63. 

Distribution  of,  53. 

Harpacticidae,  113. 
Hatchery:  Expense  of,  181. 

Operations  at,  180. 

Hatching  of  Crabs,  181. 

of  Lobsters,  181. 

of  Plaice,  180. 

Hebridean  Smelt  (Argentina  aphynvna) : 

Food  of,  223. 
Herring  (Clupea  harengua) :  30,  62,  66. 

Caught  in  otter-trawl,  66. 

Distribution  on  bottom,  66. 

Hippogloaaua  vulgaria :  see  Halibut. 

louTHYOLOGiCAL  Research  :    Committee 

on,  and  Statistics,  38. 
International  Investigation  Committee : 

Statistics  for,  38. 

Kino-fish  (Lampria  luna)^  228. 
Food  of,  219. 

Lahidocera  looUaatoni,  113. 
Labrus  mixtua  :  see  Striped  Wrasse. 
Lampria  luna  :  see  King-fish. 
Laophonte  curticauda,  119. 

denlicomiay  119. 

graciliat  1 19. 

fUapida,  119. 

inopinatat  119. 

intermedia,  1 19. 
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Laophonte  eurticauda,  119 — eontimted, 

lamdliferat  119. 

littorale,  119. 

serrata,  120. 

thoradca,  119. 

LaophonUxies  typicust  120. 

LiarvaB  of  Angler,  189. 

Larval  stasea  of  Cardnua  mcencUf  139. 

Lemon  Dab  {PleuronectM  microcephalits), 

46. 

Distribution  of,  46. 

Distribution  of  young,  47. 

Dwarf  mature  specimens,  48. 

Migrations  of,  46. 

On  deep-water  grounds,  24. 

Sizes  of,  on  deep-water  grounds,  47. 

Spawning  of,  48. 

Lemon  Sole  :  see  Lemon  Dab. 
LepidorJumibus  whiff:  see  Megrim. 
Lesser  Spotted    Dog.fiah    {ScyUiarhinua 

canicula) :  Food  of,  226. 
Lesser  Weever  {Trachimia  vip^xi),  69. 
Larger  on  east  coast  than  on  west, 

7L 

Migration  of,  70. 

Proportion  of  sexes,  70. 

Size  of  males  and  females,  70. 

Size  when  first  mature,  71. 

Spawning  of,  70. 

Lichomolgidffi,  130. 
Lichomolgus,  130. 

fucicoltiSj  131. 

Ling  {Molua  molva),  62. 

Distribution  of,  62. 

Little  Sole  :  see  Soleuette. 

Lobsters  :  Hatching  of,  181. 

Long  Rough  Dab  {Drepancpsttta  plates- 

soidea) :  Food  of.  223. 

On  deep-water  grounds,  23. 

Lophius  p%scaioriu8 :  see  Angler. 
Lumpenua  lampeircfformia,  29,  35,  198. 

Food  of,  &0. 

Lythe :  see  Pollack. 

Mackerel  {Scomber  scombrus),  30,  33,68. 

Caught  in  otter-trawL 

Caught  in  deep  water  in  winter,  69. 

Marketable  and  Unmarketable  Fishes: 
Classification  of,  40. 

Megalops  of  Carcinua  mcenaa,  139. 

Megrim  {Lepidorhombus  whiff),  50. 

Abundant  in  deep  water  on  north- 
eastern ^unds,  50. 

Distribution  of,  60. 

Merlucciw  vulgaris  :  see  Hake. 

Metridia  lucena^  113. 

Migration  of  Fishes :  Value  of  statistics 
in  connection  with,  38. 

Experiments  on,  42. 

Food  Fishes,  40. 

Angler,  189. 

Brill,  51. 

Cat-fish,  64. 

Coal-fish,  60. 

Flounder,  42. 

Lemon  Dab,  46. 

Lesser  Weever,  70. 

Plaice,  40,  42. 

Pollack,  61. 

Turbot,  51. 

Witch,  49. 


Molua  molva :  see  Ling. 
Moultii^  of  Cardnua  mamaa,  173. 
Mugil  cnelo  :  see  Grey  Mullet. 
^lm\er^8ToykDoi(ZeugopteruapunctatWi), 
229. 

Natifwpus  paluatris,  124. 

Neobradya  pectini/er,  117. 

Nets:  Experiments  with  small-meshed, 

40. 
North  Sea  :  Special  fishery  statistics  of, 

37. 
Norway  Haddock  [Sehastes  narvegtcw), 

20,  21,  23,  28,  29. 

Food  of,  218. 

Norway  Lobster  {Nephrops  norvefficua), 

225. 
Norway  Pout  {Oadus  esmarkii),  20,  25. 

30,35. 
Food  of,  221. 

Onus  cimbria:  see  Four-bearded  Rock- 
ling. 

Ottertrawl:  Efficiency  of,  compared 
with  beamtrawl,  30. 

Palatychelipua  litloralis,  124. 
ParanlhessiuSf  130. 

dubius,  130. 

Parapontella  brevicomis,  113. 

Parastephos pallidus,  HI. 

Picked    Dog-fish     {Squalis    acanthias): 

Food  of,  221.  ' 

Place  of  Fishing:   Necessity  of   ascer- 

taininff,  for  statistics,  38. 
Place  of  Fishing  of  Aberdeen  trawlers  in 

1901  and  19(^,  38. 
Plaice  :  Distribution  of,  21,  24,  26. 

Distribution  of  young  and  adult,  40. 

Extent  of  migrations  of,  42. 

Hatching  of,  180. 

Migration  of,  40. 

Mutilated  spJecimen  of,  229. 

On  Fisher  Bank,  41. 

Rate  of  movement  of,  42. 

--— -  Size  of,  on  deep-water  grounds,  41. 
PUUophrys  latema :  see  Scald-fish. 
PlmronecUs  cynoglosaus :  see  Witch. 

limanda :  see  Common  Dab. 

nMTocephalus  I  see  Lemon  Dab. 

Pogge :  see  Armed-BuUhead. 
Pollack  {Oadus  poUachitis),  60. 

Distribution  of,  60. 

Migration  of,  61. 

Spawning  of,  61. 

--—  Quantities  landed  by  trawlers,  61. 
Pontella  woUastoni,  113. 
Porpoise :  Food  of,  226. 
Productiveness    of    Fishing     Grounds: 

Method  of  ascertaining,  38. 
Pseudocyclops  obtusalus,  112. 
Pseudophcenna  typica,  112. 
Pseudopsyllus  elongatus,  130. 

Rate  of  Growth  of  Angler,  186,  189 

Armed-BuUhead,  76. 

Carcinus  moenas,  163. 

Lesser  Weever,  71. 

Starry  Ray,  230. 

Rat«  of  movement  of  Plaice,  42. 
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BAyn :  Relative  number  of  sexes,  229. 
— -  Size  of  males  and  females,  220. 
Rhvzothrix  curvcUa,  123. 


Sail-Fluke  :  see  Megrim. 

Saithe :  see  Coal-fish. 

Sandy  Ray  {Rata  circtUaris) :  Propor- 
tion of  sexes,  230. 

Soald-fish  {PkUophrys  latema),  51. 

Scomber  9Combru8 :  see  Mackerel. 

Sebastes  :  see  Norway  Haddock. 

Sex :  Relative  nunioers  of  males  and 
females  among  Skates  and  RaySf  229. 

Sexual  characters,  external,  of  Carcinus 
mcetuu,  160. 

Shagreen  Ray  {Rcua  fuUonica) :  Pro- 
portion of  sexes,  230. 

Shore-crab :  see  Garcintts  numaa. 

Skatea  :  Size  of  males  and  females,  230. 

Relative  number  of  sexes,  229. 

Smith  Bank  :  Hauls  on,  18. 

Sole,  Common  {Solea  vtdgaris)^  32,  54, 
229. 

Distribution  of,  54. 

Solea  ItUea  :  see  Solenette. 

vtUgaris :  see  Sole. 

Solenette  {Solea  lutea),  53. 

Distribution  of,  53. 

Spawning  pond,  181. 

Spawning  of  Angler,  189. 

Armed-Bullnead,  74. 

Carcinus  mamas,  138,  174. 

Common  Dab,  46. 

Lemon  Dab,  48. 

Lesser  Weever,  70. 

Sprat,  67. 

Sprat  {Clupea  sprattus).  62,  67. 

Caught  in  otter-trawl,  67. 

Spawning  of,  67. 

Starry  Ray  (kaia  radiala):  Proportion 
of  sexes,  230. 

Rate  of  growth  of,  231. 


Statistics :  Necessity  of  ascertaining  the 

place  of  fishinff,  38. 
Necessity  of  dealing  with  catches  of 

individual  vessels,  38. 

Special,  of  North  Sea  Bsheries,  37. 

Stenheiia,  125. 

ima^  114. 

Siephos  gyrtxnSy  110. 

scoUi,  110. 

Striped  Wrasse  {Labrus  mixtus)     Food 

0^221. 
Sturgeon  :  Caught  in  trawl,  228. 

Tarbet  Nkss  :  Hauls  off,  37. 

Tetragoniceps  incertuSf  117. 

pygmceuSf  117. 

Thalestris  clausii,  130. 

peltala,  129. 

rt^odncta,  130. 

Thoml»ck  Ray  {Rata  davcUa) :  Pro- 
portion of  sexes,  230. 

Topknot,  Muller*s,  229. 

T*mchinus  vipera  :  see  Lesser  Weever. 

Trawling  :  Result  of  successive  hauls  on 
same  ground,  34,  30. 

Triqla  gumardus  :  see  Gurnard. 

Turbot  {Bothus  maximus),  51. 

Distribution  of,  51. 

Food  of,  52. 

Migrations  of,  61. 

Tusk  {Brosmius  brosme),  63. 

Westwoodia  nobilis,  130. 
Whiting  {Gadtis  merlangus)  :  Spawning 
of,  20. 

Pout  {Oadus  luscus) :  Food  of,  221. 

Witch  {Pleuronectes  cynoglossus)^  49. 

Abundant  in  Moray  Firth,  49. 

Distribution  of,  49. 

Food  of,  223. 

Rarity  of  young,  49. 

ZoEA  of  Carcinus  mamas,  139. 
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